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PREFACE- 



In presenting the foUowing work to the pubHc^ 
I can claim no greater merit than that of applying 
certain received principles of physiology to the sub- 
jects of which it treats ; by which, as I cannot but 
feel convinced, they are disentangled from many of 
the grave objections applicable to the common 
views taken of them, and thereby rendered more 
worthy of a place in a rational philosophy. 

The general reader, I am well aware, fears to 
encounter a treatise on Instinct and Reason, per- 
suaded, as he is, of the little profit to be reaped 
from the established modes of discussing such sub- 
jects, and altogether unprepared to admit that they 
can be made obedient to any intelligible law or 
condition. This persuasion, however, on his part, 
has arisen entirely from those great principles of 
action having hitherto been treated of more in a 
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metaphysical than in a physiological point of view. 
And, indeed, to the abstruse and entangled style 
of metaphysical speculations, there is perhaps a 
stronger bias, at least in the majority of those who 
turn naturaUy to such inquiries, than to the plain 
and simple spirit in which physiological deductions 
must be conducted ; so that I fear not a few may 
refuse to listen to the attempt I have made, in the 
following pages, to distinguish Instinct from Rea- 
son, rather by some essential differences in the con- 
dition of each, than by differences — often acciden- 
tal — ^in their phenomena. 

The physiological principles on which the views 
taken in this Treatise are founded — although it can- 
not be affirmed that they are all received, witliout 
exception^ by the physiological world — are support- 
ed by the highest authority ; and most of them are 
familiar to those who are acquainted with the writ- 
ings of physiologist in the past, as well as the pre- 
sent age. But my chief obligations for the gene- 
ral tenof of the tf eatise are due to the instructions 
of my nmch lamented friend and preceptor, the late 
Dr Fletcher. 

In Dr Fletcher, Edinburgh lost an ornament, 
brilliant even among the many shining lights that 
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have adorned her academic walks ; her Schools of 
Medicine, a teacher whose erudition and acumen had 
begun to infuse new vigour into their constitutions ; 
science, a labourer who gave rich promises of add- 
ing to her stores ; and the favoured few who were 
bound to him by the ties of intimacy, a friend, who 
walked, almost alone, in the affectionhe excited. 

Jm S« B« 



Anspord Housb, 

Castle Cart, Somersetshirs, 

June 1837. 
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CHAPTER L 



INTBODOCTtON. 



Thb actiofDs of the inferior aninudsy in as far as 
they conduce tx> some particular end, and appear, 
therefore, to imply motive and foresight, are in ge- 
neral referred to Instinct ; Trhile all those of man 
of a simiiar c^racter are in turn traced to Reason. 
There is commonly displayed die utmost unwilling- 
ness to aUow any glimmerings of JReasen to brutes, 
since sudi an admission seems to exalt them be- 
yond their proper s^iere, by conceding to them a 
portibn of vfhat we have been accustomed to con- 
slderthe chief attribute cCman; and an equa! repug- 
nance to acknowledge that any <^tfae actions of man 
are /tw^me^ve, since he appears to be humbled by 
being represented as ever actuated by any princi- 
ple in common witli brutes. The epithet of Ra* 
tionai Bcuig is very generally appn^riated to man, 
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as the direct antithesis to that of Brute, which is 
applied to all other animals ; and prejudiced peo- 
ple are always disposed to make this assumed line 
of demarcation as distinct and as wide as possible. 
Nor is this prejudice confined to the vulgar — ^nay, 
it is, in all probability, from philosophers that they 
have originally imbibed this, as well as most other 
fallacies. It has been from the earliest ages as- 
sumed in most schools of philosophy, that the lower 
animals are guided by definite instincts to the full 
attainment of all their wants, and all the ends for 
which Providence has designed them — that they 
do not require reason, and therefore do not possess 
it ; whereas that man, being destitute of any such 
definite instincts to guide him, and requiring a full 
share of reason, at once to direct him to the ac- 
complishment of his wishes, and to minister to the 
other and more important ends for which he was 
created, has been, on these accounts, endowed with 
this faculty. But this does not appear to be a le- 
gitimate way of disposing of the question. We 
should not begin by assuming that brutes are ac- 
tuated by instinct alone, and man by reason ; and 
then endeavour to reconcile all the actions of the 
former to the one, and all those of the latter to the 
other: but we should commence by expressly stat- 
ing what are the conditions of an instinctive, and 
what those of a reasonable action, as discovered by 
a patient scrutiny of all the actions belonging to 
the relative functions of the animal kingdom, all of 
which, as we shall presently see, must belong to 
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one head or to the other; and afterwards rigorously 
refer to either head any action, whether of brutes 
or of man, which corresponds to the established de« 
finition of each. 

As. it appears to us, then, an instinctive action is 
one. which, however directly it may minister to 
some important end, is performed without any con- 
sciousness, on the part of the agent, of that end ; 
which is effected as perfectly the first time it is at- 
tempted as at any subsequent period, and which is 
quite unsusceptible of any adaptation to particular 
emergencies: while a reasonable action, on the con- 
trary, is one which always implies a consciousness, 
on the part of the agent, of the end in view ; which 
becomes only progressively perfect, and which is 
capable of being variously modified according to 
existing circumstances. 

Now, can it be reasonably doubted, but that many 
of the actions, both of the lower tribes of animals 
and of man, are referable respectively to both these 
heads ; or affirmed, that there exists any primary and 
essential distinction, on the one hand, between the 
principle which directs the young chick to pick up 
grain the instant it is hatched, and that which 
prompts the new-bom infant to draw milk from the 
nipple of the mother the first time it is applied to 
it; or, on the other, between the principle which ac- 
tuates an old bird in its manifest stratagems, either 
in the pursuit of advantage, or the shunning of dan- 
ger, and that which- guides an experienced man, in 
his various. measures towards either the attainment 
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of good or the avoidance of evil? Tn the two ibrmer 
cases, there is no consciousness on the part of the 
animal, that the aliment taken is to repair the waste 
of the body; the action of taking it is performed as 
perfectly the first time it is attempted, as it could 
have been after a long course of expetience and 
instruction ; and it is invariably the same, tn tbe 
two latter, on the contrary, the animal has a distinct 
consciousness of the object in view ; he becomes, 
by experience, better and better acquainted with 
die most effectual means of attaining this object; 
and he can change or modify his measures, in pro- 
portion as such a change or modification seems re- 
qtdsite. We conclude, therefore, that, while soiAe 
of the actions of the inlferior tribes of animals are 
instinctive, others spring from' reason ; and again, 
that, while some of the actions of man are the re- 
sult of reason, others spring fi'om instinct, — ^the 
only difference appearing to consist in this, that, in 
brutes, the great majority of the actions are instinc*- 
tive, while, in man, the greaC majority of the ac- 
tions are rational ; and that, in him, the faculty ^Of 
reason very far surpasses, not in kind, but in de^ 
gree, the same faculty in brutes. 

Accordingly, while there is no tribe of man so 
savage as not to have acquired, by experience, sotne 
rude notion of tilling the ground, and learned at 
once the uses of fire and the means of kindling it, 
and of applying it to their necessities, there is no 
description of brutes so far advanced as, howeter 
necessary to their existence rootS) fhaits and grain 
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may be, or wliatever comforts they may have de* 
rived ftom heat, ever to have attuned to the roeantf 
of artifioially rearing the one, or producing, or even 
keeping alive, the other ; and while, even in the 
wildest and most uncultivated tribes of the human 
race, some traces of a barbarous religion are con« 
staatly to be met with, no rudiment 'Of such a sen* 
timent has ever betrayed itself in the most highly 
gifted of the brute creation. 

Still, these are difierences in degree only, and 
not in kind ; and the faculties and sentiments with 
which many brutes are endowed, aj^iear to be qiute 
competent, were they enlarged and expanded in a 
high degree, to lead, without any alteration in kind, 
to all the results which, as displayed by man alone, 
we commonly attribute to a distinct source; and 
those who adopt the opposite opinion, seem to dif* 
fer from us only in as far as they fix their standard 
of reason somewhat higher than we do. They 
admit that most of the inferior animals learn many 
thhigs by experience and education ; but affirm that 
they are guided, in these cases, by memory alone, 
without observing that memory can only recall past 
events, and must be quite inadeqxiate, without rea*- 
son, to prompt an animal, either to repeat an ac- 
tion from which it has previously derived advan- 
tage, or to refVain from one from which it has al<- 
ready suffered injury. Agmn, there are few c^the 
lower animals whidi do not manifest, besides hope 
and fear, — which must have actuated them in the 
instances already adduced, — gratitude to those who 
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have been kind to them, and dislike to those by 
whom they have been ill used, as well as frequently 
a decided love of justice, and a hatred of oppression 
in general. Such impulses as these meet the de- 
finition which we are disposed to adopt of reason, 
without any addition of those strictly intellectual 
or highly moral quaUties, which, by some persons, 
are made essential to this principle. In these, 
brutes are unquestionably deficient : they want the 
more exalted degree, as weU as the more continued 
exercise, of the faculty of reason, which distin- 
guishes man, in his most abject state, from the 
higher tribes of other creatures, and which, as it 
renders him alone a responsible s^ent, opens upon 
him alone the prospect of eternal retribution, as his 
actions shall have been conformable, or otherwise, 
to those precepts of religion and morality, which he 
alone is capable of understanding. 

And this analogy between the lower tribes of ani- 
mals and man, in as far as regards the admission, in 
both, of a double principle of action, will be stHl more 
obvious, if we contemplate lor a moment the pheno- 
mena of Idiotism, — a state which, when extreme, 
reduces proud imperial man to the level of the low- 
est brute ; and It has accordingly been said by Dr. 
Paris, upon the common presumption that brutes 
are guided by instinct alone, that an idiot '^ cannot 
reason at all, — ^he acts from animal appetency, and 
has no will.'' But we must remember, that tlie 
difference between the veriest idiot and a man, not 
only of sound mind, but of the most exalted under- 



INTRODUCTION. 7 

Standing, k in degree only, and not in kind ; and, 
assuming, for an instant, that the only incentive 
to action in the brute is instinct, and in the sane 
man reason, at what point of his degeneracy shall 
we say that an idiot ceases altogether to be ac- 
tuated by the latter, and begins to be actuated by 
the former alone? There is certainly no such 
point. The instinctive operations of an idiot are 
not more numerous than those of other men, but 
his rational operations, in proportion to the degree 
of his infirmity, are fewer and less dignified, and 
in so far he approximates to the lower animals. 
His principles of action are still two ; but the no- 
bler falls into obscurity, while the baser remains 
unchanged. ^* Do we wish,'* says Virey, " the di- 
recting and preserving power"— that is, instinct— 
'* to become apparent ? Weaken the understand- 
ing, which restrains or opposes it, and it will, im* 
mediately revive to take the reins of the organic 
machine, and thus prevent it firom destroying it- 
self.'' 

It belongs to the introductory part of this work to 
remark, that some care and attention are occasion- 
ally requisite, if we would avoid confounding purely 
instinctive acts with acts of reason, notwithstand- 
ing the apparent distinctness and easy i4>plicabi- 
lity of the two definitions which we have laid down. 
The acts of instinct, which are apt to put on the 
disguise of reason, are principally those developed 
in extraordinary circumstances, so that it seems as 
if the animal accommodated itself, by a process of 
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reMDning^ to a new state of thinga. But instmcCa 
ave not innate^ any more than ideas. Every is* 
sliiict IS called forth by impressions made on sen-^ 
saiion, as will hereafter i^ear more clearly; so 
that, in the same species^ or even in the same in* 
diTidual) it often hs{)pens tfaat> owing to tibe noa» 
application of certain impressions in the earlier part 
of its existence, certain corresponding acts appear 
only in the course of life, or not tiU the in^essiona 
which were destined to excite them come to take 
effect. This is particularly the case wilh many 
habits acquired by aniraaH when transported by 
man to new climates. 

We have hitherto presumed that instinct and 
reason are essentiaUy different in their nature^ and 
made it a question only, whether one were premier 
to bnUeSy and the other to man ; or whether each 
were common, under certain conditions, to both* 
But it would be improper to leave this part of our 
subject without remarking, that, by some philoao* 
phers, it has been believed that there is no real 
distinction between them,-'— that instinet is but an 
inferiiMr degree of reason, or — what amounta to the 
same thing — reason but a superior d^fee of in* 
sdnct. Thus, by Darwin, all the reputedly inatinc* 
tive actions are regarded as really intellectual ope* 
rations, lower or higher, according 'to the less or 
more elevated rank of the animal ; whOe, by Hume, 
all the actions commonly called rational, are looked 
upon as in fact, a train of insUncttve movements, 
the number of which is» in every animal, greater or 
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Hm^ in propcNrtion to its place in the scale of area* 
lion. We liave above stated, as one eharactcna-^ 
tic of an instinctive action, that it is ^m the flnt 
perfect, and does not, like a rational action, beoene 
Qoly progressively so in proportion to experience} 
but Dr Darwin i» of opinion that no action is at 
first perfect ;-^that the young chick, for example, 
has undergone a kind of i^renticeship to the busi- 
ness of picking up grain, — ^which it does perfectly 
as soon as it emerges ^m the shell, — by having 
beat accustomed, during the whole period of incu- 
bationt to swaDow a portion of the egg for fi)od i 
and he thinks it ^^ not unreasonable to conclude, that 
some of the actions, both of large, animals and of 
insects, may have been acquired in a state preoed* 
ing the present one, and have been derived fifom 
tile parents to their oflbpring, by imitation, or other 
kinds of tradition.? Again, we have above repre- 
sented tk consciousness on the part of the agent, 
of liie end in view^ as one distinguishing mark d a 
rational action, as opposed to an instinctive one ; 
but by Mr Hume it is asserted, ** that the experi« 
mental reasoning itself, on whidi the whole cen« 
duct of life dqMnds, is nothing but a species of hi* 
stinct, or mechanical power, that acts in us un- 
known to ourselves, and, in its chief operations, is 
not directed by any such relations or comparisons 
of ideas as are the proper objects of our intelleo- 
tual faculties.'' By Darwin, every thing is thus 
seferred to reason; by' Hume, every thing to in* 
stlnet; and in either case, of course, the old esta* 
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blished distinction between brutes and man, with 
respect to their supposed different principles of ac- 
tion, must be nugatory. This we have no hesita- 
tion in believing to be the case; not, however, be- 
cause there is but one principle of action, which, 
of course, must be common to both, but because 
both afford evidences of two principles of action, 
which — as we hope to make it appear in the se- 
quel — are fundamentally distinct from each other. 

As we have remarked in our preface, we appre- 
hend that a great deal of the difficulty and obscu- 
rity which hang over the subjects of instinct and 
reason would h^ve been obviated, had the investi- 
gation been taken up rather in a physiological, than 
in a metaphysical spirit; and had the attempt been 
made to distinguish the one from the other, ra- 
ther by some essential differences in the conditions 
of each, than by any differences — oflen, perhaps, 
accidental — ^in their phenomena. In this view of 
the 'matter, instinct and reason, as the actions of 
living beings, should be regarded only as functions, 
as much as sight or hearing are functions ; and as 
every function requires two conditions, namely, a 
faculty, on the part of the body, of being acted 
upon, and some power to call this faculty into ac- 
tion, so this must be the case with instinct and 
reason. But if the conditions in both cases were 
the same, the functions could not be, as we have 
above assumed they are, essentially different ; we 
must be prepared to prove, therefore, or at least to 
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render it probable, that the conditions of instinct 
and reason are primarily and fundamentally dif- 
ferent 

Before, however, entering on the proper subject 
of our treatise, it seems necessary to lay before the 
unprofessional reader a short explanation of the 
nature of the iunctions of organized bodies ; and 
then to pass on to the anatomy of the nervous sys- 
tem throughout the several orders of animals. The 
latter, which, however, we shall render as brief aa 
possible, must necessarily be somewhat tedious; 
yet, as the after part of the treatise is altogether 
founded upon the functions of that ^stem, as it is 
more and more developed, as we ascend from the 
lowest link of the chain of oi^anixed beings, through 
the avertebrate animals — ^the zoophytes, worms, and 
insects — to the vertebral — ^the fishes, reptiles, birds, 
and mammals — ^till we arrive at immortal Man, the 
most exalted example of animated nature, and whose 
superiority appears, in a great measure, to depend 
on the more perfect organization of this system, it 
seems impossible to treat the subject in any othe? 
way, without departing from the first rule of phy- 
siological investigation. To render, however, the 
descriptions more intelligible to the non-medical 
reader, we shall refer, to a few lithographic plates 
which we have introduced for this purpose. 
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CHAPTER II. 

THB FUNCTIONS OF ORGANIXBD BODIES. 

As there is no kind of action, in the economy of 
organized bodies, which has not been referred, by 
one philosopher or another, to instinct, it wiU be 
useful, before proceeding further in this inquiry, to 
pass these several kinds of action under review, and 
to attempt to arrange them under appropriate or- 
ders. Matter is divided into two great classes, term- 
ed generally th^ Inorganic and Organic i the former 
includes all mineral substances, the latter all vege- 
tables and animals. Both are formed probably by 
the combination of more or fewer of the same pri- 
mary or elementary principles ; but the characters 
of the resulting compounds, and the properties 
^ich they display, are essentially different. 

Of the differences between these two great king- 
doms of nature, it is not necessary here to treat ; 
suffice it to say, that a distinguishing mark of an 
organic substance, in as far as its structure is con- 
cerned, is, as the name implies, the possession of 
certain organs^ each of which is more or less essen- 
tial to the welfare of the whole ; and an equally dis- 
tinguishing mark of the same substance, as far as 
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r^f^ardt its tnotiong, is the petformlmce by these 
organs, each of its own ^opet functhn^ in the sum 
d[ which the life of the being appears to dmsist. 
AJumeiiim therefore may be defined to be the pro- 
per action of a living organ> or set of Uring orgtttis, 
conducive to some definite end in the animal eco- 
nomy. It is th^*efore quite distinct from a prth 
p9rtyi such as that of exdtability> or Apowet^ such 
as that which calls excitability into action, since it 
ttgnifies sut^h properties aad powers in mutual oo- 
opetationk Every action of ev^ry individual organ 
of the animal body is its futiction, and the due per- 
^DfTmance of this is the only end of its eicistence ; 
but the fiitictionsi cdlectively consid^ed, ar^ oom^ 
monly classified aocotding to the pwrticukr end to 
which more or fewer of these actions are subser- 
vient, since they would otherwise be altogether 
innumon^le, and the consideration of them woi^d 
inYolve a series of useless repetiticms, and present 
«A inextricable chaos without beginning or ^id. 
In this View, therefore, we include^ under the head 
of the function of Digestion, all the actions of the 
several parts of the intestinal canal and its appen- 
di^pes, which are instrum^ital to the assimilation of 
the food; under that of the function of Circulation, 
all the aCti4^»3 q£ the heart, bloodvessels, and other 
p«rt% which iOre subservient to the propulsion of the 
Mood ; and under that of the function of Respiration, 
all the actions of the chest and its cont^iits, which 
minister to the ccmversion (^ the venous into arte- 
tial blood Und many other important ends. It is 

6 
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obvious, tlierefore, that the number of functions ad- 
mitted into any treatise on physiology, is almost 
entirely arbitrary, — each of those just mentioned, 
including perhaps twenty distinct functions of twenty 
different parts ; any one of which might have been 
selected, if we so pleased, and treated of as a se- 
parate function. But if the enumeration of the se- 
veral functions be so indefinite, their arrangement 
is hardly less so ; and accordingly, not only very 
different heads of functions, but very different ar- 
rangements of these heads, are to be met with in 
different authors. By the Father of Medicine, the 
sum of the functions of the living body was aptly 
compared to a circle, in describing which we may 
begin at any point, and set off in any direction we 
choose ; and there is certainly no point at which we 
can begin, but it requires a great deal of previous 
knowledge to render it at all intelligible, and none 
which can be in any degree exhausted, without in- 
volving, more or less, the consideration of every other 
function of the body. One leading ground of dis- 
tinction, however, between the functions is, that 
while some of them require only excitability^ or ir- 
ritability in general, more properly speaking, to be 
called into action, and are carried on without the con- 
sciousness of the individual, and not only indepen- 
dently of the will, but even against the will, others 
require some new properties superadded to general 
excitability, such as sensibility and susceptibility of 
thoughty and are not only attended with conscious- 
ness, but subject, in a great measure, to the controul 
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of the will. The former of these have been called 
collectively the organic ftmcliansy since they are 
common, under some modification or other, to all 
forms of organized beings, vegetable as well as ani- 
mal, and include all those to which we have already 
alluded ; the latter have been called animal fane- 
tianSf since they have been presumed to be charac- 
teristic of animals, and include sensation, thought, 
and voluntary motion. 

Plants and animals possess, in common, the nutri- 
tive and reproductive functions, and these two orders 
taken together, constitute the functions of organic 
life, including all those concerned in the develop- 
ment, repair, and maintenance of the individual, 
and the continuance of the species. These actions 
vary almost without limit in the wide range of the 
two organized kingdoms of nature, yet continue to 
possess throughout certain distinctive features. The 
end of all the actions of this great order, is directly 
or indirectly subservient to the conversion into their 
substance, or the assimilation, as it is technically 
called, of certain substances ; in plants, principally 
of water and carbonic acid ; and in animals, of sac- 
charine, oily, and albuminous matters, the products 
of vegetable or of animal life ; or, finally, of form- 
ing certain productions or secretions essential to the 
renewal of the species. The circulation of a nu- 
tritive fluid, the successive additions to this fluid 
by nutritive absorbing vessels, the purification of 
this fluid by exposure to the atmospheric air, the 
elimination of superfluous or noxious particles from 
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it, iftnd finally, the consolicUttion of its constitaent 
parts into solids, or their conversion into lubricating 
or othenrise useful humours, constitute the leading 
acts of organic life throughout both or^inized king* 
doms of nature^ 

To ascribe such acts as these to instinct, appears 
at first Sight little short of the height of extrava- 
gance in ^)ecuktion ; yet we shall find hereafter, 
that they have been referred to such a pnnciple) 
and dmt by philosophers who are reputed sound 
thinkers on most occasions ; nor» indeed, is it so 
easy as one might naturally suppose, to draw the 
nice line of distinction between the principle on 
which they depend, and that whidi is properly re* 
garded as instinct. 

All the other acts of oiganized bodies belong to 
the functions by which relations become establi^d 
between the individual and the world without^ and 
these, therefore, are termed the Functions of Rela- 
tion, or the relative functions ; and because they 
hardly exist, or do not at all exist, in plants^ while 
they constitute a prominent feature in the animal 
kingdom, they are also called the Animal Functions, 
or the functions of animal li£g. 

The relations which can become established be- 
tween an animal and the external world, we two- 
fold — relations of knowledge and relations of power. 
Relations of knowledge are the result of s^sibility 
and the internal acts connected with it, as, in the 
higher animals, of the five external senses on the 
operation of the intellect and of the moral feelings : 
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relations of power, founded on the muscular firame, 
are the&culty of locomotion, the exertion of strength, 
the production of the voice, &c. and, under this order, 
all the acts usually referred to instinct and reason 
are principally [^aced. It is often made a question, 
whether plants do not possess some rudiments of 
functions of this kind, and whether there are not 
some animals altogether destitute of them. It will 
appear hereafter, that some of the phenomena of 
plants, in the existing state of our knowledge, so 
closely agree with the condition of this order of 
functions, and with that of instinct in animals, that 
no satisfactory circumstance of difference can be 
pointed out between them. And as to the second 
question, it may be remarked, that although the 
evidence of the existence of this order of functions 
in the very lowest animals be obscure, yet both 
analogy and all the recent additions to our know- 
ledge as respects both the habits and structure of 
such animals, are very favourable to the belief of 
this order of functions, however limited in degree, 
being co-existent with the animal kingdom. 

Such, then, is the ordinary general arrangement 
of the functions of animals, foimded on presumed 
differences in their essential conditions ; the former 
class requiring for their display only a general pro- 
perty common to all living matter, the latter some 
specific properties in addition ; but there is another, 
and perhaps a better foundation for, such an arrange^ 
ment, in certain general ends, to which more or 
fewer of the several functions — ^independently of 

B 
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tte indhridoal end to vhidi each is Bubservien1> — 
oonjoiiitly conduce* These general ends are three : 
tbe ultimate otject of every function being either 
to preserve the incfividual in a state of life and 
health, to perpetimte its species, or to mmntain its 
relation with the external world ; and in this view 
tit the matter, the functions have been arranged 
into the mUritivey the reprodHetwe^ and the reUxtwe, 
Of diese, the first head includes digestion, circula** 
tion, secretion, absorption, and re^iration, all of 
wiiidi extend no further than the individual, and 
have no ulfcraior end ; the second includes genera- 
tioa alone, and is exercised for the sake, not of the 
individual, but of tiie race ; and the third includes 
amsation, thought, and voluntary motion, and fur- 
ajtflies us with the only means which we have of 
Qiaintaimng an intercourse with each o&er, with 
nature, and with nature's God. It is sensation 
and thought which constitute the proper subjects 
of this work. It will be observed that this arrange- 
ment does not differ very materially firom the pre- 
ceding ; in fact, it leads to the same order of succes- 
sion in classifying the functions, but, as founded on 
less questionable principles, and leading to a more 
preeise nomenclature^ it appears to be infinitely 
preferable to it Further, it is the best adapted 
continually to inculcate i^on the mind the main 
puiposes of our existence as living and rational 
creatures $ mid to lead us to observe, while investi- 
gating the phenomena of each function, the admi- 
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rable adi^tation of the means to the object, not only 
individual, but general, for which this function was 
appointed, and to which, in oonunon with others, it 
conduces, as subserrient, direcUy or indirectly, to 
the great end of our being.* 

* See our ** Iiitroduetion to the Study of Nature." Lon* 
don: 1834. 
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CHAPTER III. 

SKETCH OF THE NERVOUS SYSTEM IN MAN AND 
THE VERTEBRATE ORDERS OF ANIMALS. 

If the exercise of function in living creatures, 
imply the operation of a certain power or property 
on an organ or instrument, the step which should 
follow such a careful observation of the phenomena 
as the case will permit, is an examination of the 
organ itself under every possible bearing. Through- 
out every department of physiology, the phenomena 
fall under notice before any knowledge is obtained 
concerning the organ itself, or of its connection with 
the power which calls it into activity. Men ob- 
served that the use of food renewed their exhaust- 
ed strength and stimulated them to fresh exer- 
tions, long before they were enabled to inform them- 
selves what share in this effect was to be assigned 
to the stomach, what to the liver, what to the bowels, 
what to the lacteal tubes, what to the heart and 
bloodvessels, what to the lungs. Nor should the 
case be very different as respects the operations of 
instinct and reason, the phenomena of which are 
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known but to a limited extent. It is proper, then, 
to attempt to add to our imperfect knowledge of 
these subjects by the investigation of the organs on 
which their operation cannot but be acknowledged 
to deipend; and it were superfluous to prove that 
the nervous system must be the organ through 
which all such acts as rank imder these two heads 
are produced. This system, for example, in man, 
is not so much one organ as a collection of several 
organs, each distinguished by special endowments 
or properties, severally subservient to different 
functions, or at least to different parts of one or two 
greatfonctions; whUe in other animals of the higher 
orders, its parts vary in number and development 
nearly in accordance with the degree in which each 
approaches to man in character ; and further, the 
lowest tribes, which shew little of the powers cha- 
racteristic of man and the higher orders are desti- 
tute of many parts of the same system. Here, 
then, is o£^red a basis for a physiological inquiry 
into the distinction between the two great princi- 
ples of action, the consideration of which forms the 
subject of our work ; and the following brief out^ 
line, which in this place is all that can be offered, 
wilt at least indicate the high situation which the 
comparative anatomy of the nervous system must 
hold in such an investigation. In it are comprised, 
first, a short account of the nervous system in man, 
and the variations from it presented in other mam- 
mals, as well as in birds, reptiles,' and fishes ; and, 
secondly, a succinct statement of the progress of 
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ils development throu^iout the avertebrate ordere 
of animaby from tke infuioria up to the higfaeit o- 
the mcdliiBca. 

It would be prantatture to hazard a d^finitiaA of 
a nenrous Bystem^ while the extalt ci its pn^rtits 
and mfluence in the anhnal economy is iindeter- 
mined; certain descriptive characters, however, 
belong to it, by whidi it is usually posrible to as- 
certain its presence^ even in animals of the lowest 
rank in the scale. These are drawn firdm its ana* 
tomical structure aiid disposition, ^ts chemical qaa>- 
lities, and partly even from its pn^rties as diix 
l^yed in the acts or habits of an animal. 

The elements of a nervous system are, in every ^ 
known instance, a nervous centre and nerves. A 
nervous centre consists of certain soft, pulpy, inelas- 
tic parts plac^ internally in the body of an anilnal, 
varying extremely in development, as frt)m a few 
nnaaute rounded knots connected by similar fila<- 
mentous lines, up to the elaborate complexness of 
the human encephalon and spinal chord. The 
nerves are threads composed <^ the same, orasimi** 
lar kind of matter, which s^Mread from the centre to 
the perii^iery of the body,] throughout its extent, 
connecting a]l> or nearly.all^ its parts^with the ner- 
vous ceiHre* 
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SBGTION L 

TBS iTEllVOtTB SYSTEM IM MAN. 

In the vertebrata of Cuvier^a »y&t6iii-*-whtdi we 
here follow without any mateml modificatioA-w 
cODoprising the fotir great orders <tfinammala, buds, 
r^)tile% and fishes, the nervous system is made i^ 
tf an enoephidon and spinal eboid» together with 
the ganglionic and other nerves. The enoephalott 
comprises all the nervous parts lodged within the 
skull, as the braiui the Garebdlum» the optic tuber- 
dasi^'the peduncles of the bnan, the pedundes of 
the oerebeUum, the annular protuberance, and the 
medulla oblongata. The word brainf then, it is to 
be raa(ieDdi>ered, in strict anatomical language, such 
as ou£^ to be employed ev^ in a pepidar scienlafio 
treatise, excludes several parts contained withm die 
head, and^coKrespondsmerely to the word eerebmm^ 
or brain proper. The necesnty of the doaest at* 
te&tion to precision in language smst hav« atmek 
everyone oonversant with wcMrks of anatomy ; whtos, 
BOtwidistanding the apparent £ftctlity of avoiding 
the use of contradictory terms, owing to thedeactip* 
tive character of the science, opposite views of > the 
acceptation of a word too often create an inextri*. 
cable oonfiiaictt. Thus m the arcao^elneBi of llie 
parts of the nervous system ia vertebrate atMmals> 
the sul;jeGt under consideratioB, the student dla^. 



24 NERVOUS SYSTEM IN MAN 

covers a variety of significations among our most ap- 
proved authors, attached to the term cerebro-spinai 
axis. Thus the nervous system is often said, and 
very properly, to be composed of the cerebro-spinai 
system, together with the great sympathetic and 
other nerves. Here the cerebro-spinai system 
refers to the whole encephalon or parts within the 
skull along with the spinal chord ; or the cerebro- 
spinal system is properly made to include the whole 
nervous centre of such animals. All this is' very 
plain and obvious, but how is the student perplexed 
when, on opening another work perhaps of equal 
authority, he sees that the term Axis is substituted 
for System, while in others the nervous system in 
the same animals is made to consist of a cerebro- 
spinal axis, the cerebrum, the cerebellum, the sym- 
pathetic, and other nerves. 

The term cerebro-spinai axis, is then sometimes 
employed synonymously with cerebro-spinai system; 
sometimes to signify the spinal chord, the medulla 
d)longata, the annular protuberance, and the optic 
tubercles, or the whole of the nervous centre in 
. vertebrated animals, with the exception of the brain 
itself and the cerebellum. In this signification it 
is not less expressive than convenient, and it is 
therefore made use of in the present sketch ; the 
few remarks above offered, sufficing to avert any 
ambiguity. 

In man, then, and in the other vertebrate ani- 
mals, the nervous system is composed of a cerebro- 
spinal axis, extending upwards from the lower part 
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of the vertebral column into the skull, to terminate 
with the optic tubercles, its highest point ; of the 
brain and cerebellum superimposed on this vertical 
column or axis ; together with the great sympathe* 
tic or ganglionic nerve ; and the other nerves dis- 
persed over the body. Of each of these parts a brief 
account must be given. 

Our first lithographic plate, after Paxton, and 
Fig. 1 represents one side of the brain and spinal 
chord, shewn by making a section of the cranium 
and spinal column. In it, a refers to the cere- 
brum; by the cerebellum; c, the medulla oblongata; 
and dj the spinal chord, extending from the first 
cervical vertebra, and terminating at e in the 
Cauda equina. 

The canal in which the spinal chord, or inferior 
part of the cerebro-siMnal axis, is lodged, is formed 
behind the vertebral bones by an osseous arch at- 
tached to each, and extended more or less obKque- 
ly backwards, constituting the prominences so 
easily discovered with the finger along the middle 
of the back. The chord itself is nearly cylindri- 
cal, being, however, somewhat less in diameter 
from before backwards than from side to side ; it 
does not any where much exceed half an inch across. 
It occupies the two upper thirds of the vertebral . 
column, its lowest point being at the uj^r part of 
the loins, wherethe pia mater, or the membranous co» 
vering of the chord, together with the origins of the 
lumbar and sacral nerves, descend into the lower 
part of the canal, under the name of cauda equina^. 
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from its filamentous i(ppesrance» resembling a horse's 
taiL The chord itself, which does not ev«ii nearly 
fill the canal, ascends to pass unto the skull by the 
great occ^ital hole, where it assumes the uame of 
medulla oblongata. It is not of u<tifonn thickness 
throughout, being considerably enlarged just above 
its inferior extremity, and again in the neck and 
^^er part of the back or dorsal r^on : to these 
enlargements much importance has been attached 
by physiologists, as will appear in the sequel. The 
chord is divided into two similar halves, on each side 
of the middle or mesial plane by two lines, one tu^ 
ning along the anterior, the other along the posterior 
surface ; these are entirely superficial, at least after 
the full development of the organ ; there are also 
two Ccdlater&l grooves on each side> from whidi the 
roots of the spinal nerves arise in pairs, thirty on 
each side, passing out to their destinations from be- 
tween the long arches of which the canal is formed. 
Fig. 2, in our first plate, gives a very good poste- 
rior view of the nervous centre, with the origin of 
the spinal nerves. When the chord is traced &ota 
the spinal canal into the skull, it is found to re- 
tain nearly the same form for about an inch, and 
to proceed nearly in the same vertical direction ; 
4 being, however, considerably enlarged towards its 
dipper part, it presents here the appearance of a 
flattened cone tnmcated beneath. This is the me- 
dulla oblongata of anatomists ; and on its surfaioe 
a. further deviatton fi^om the cylindrical form is 
produced by the existence of six «ininenoes:*«» 
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two on the anterior aspect looking to the baaihr 
process of the occipital bone, which is above and 
More the large fiMramen at the base of the skul^ 
by which the chord enters, are termed the pyramidal 
bodies, one being on each side of the mesial <Nr raid* 
^ line ; they are marked in Plate 2, Fig. 1, by the 
letters t, i ; two placed ^rther back are the divary 
bodies, marked A in the same figure; and other two^ 
whidi look backwards, are known by the name of the 
vestiform bodies ; these are at the upp^ atidbackpart 
of the medulla obkmgata, and contribute to the fiyr- 
mation of the cerebellum. Betweoi these restiform 
bodies, the posterior line of the spmal chord expands 
iatoa triangular depression, called the cslamus scrip** 
torius, so named by Vesalius, who conceived it to 
have a resemblance to a writing pen ; it is the ter« 
mination of what is called the fourth ventricle of 
the brain, and is seen in Plate 3, Fig. 1, marked 
an. The anterior collateral line of the 9fmsl chord 
ascends, in like manner, on either side, between the 
pyramidal and olivary bodies; and the posterior col- 
lateral line between the olivary and restifonn bodies 
of the side to which it belongs* The medulla ob- 
longata is regarded as composed of six chords cor- 
responding to these six eminences, and designated 
by the same names ; and the spinal chord itself is 
conceived to be made up of ux chords in the same 
manner, although the evidence^ as respects it, is by 
no means so satia&ctory* 

The medulla oblongata passes above into the an- 
.nidar protuberance or pons Varolii, well seen m 
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Plate 2f Fig. 1, d. This is a considerable eminence 
on the anterior inferior aspect of the cerebro-spinaj 
axis, convex from side to side, and connected lateral- 
ly with two large chords, the crura or middle pedun- 
cles, which pass into the substance of the cerebel- 
lum. From the anterior part of this eminence two 
chords also emerge, which expand one into tlie sub- 
stance of each hemisphere or superior portions of 
the brain itself; these last are the crura or pedun- 
cles of the brain. Immediately above the pons Va- 
rolii, and continuous with its substance, except in 
the middle line, where there is a small canal, are the 
optic tubercles, or tubercula quadrigemina. These 
four tubercles, seen in Plate 3, Fig. 1, supporting 
the pineal gland g, are of considerable size, the two 
anterior being the larger; their convexity is di- 
rected upwards, and they constitute the highest part 
of the cerebro-spinal axis. 

The cerebro-spinal axis, then, as we may now 
see, is composed of the spinal chords the medulla 
oblongata, the annular protuberance, and the tu- 
bercula quadrigemina ; while it is connected with 
the brain by its peduncles, and with the cerebellum 
principally by the crura cerebelli or middle pedun- 
cles, but also by two other pairs of chords called the 
^estiform chords or inferior peduncles, and by the 
processus ad testes or superior peduncles ; the first 
are prolongations of the posterior chords of the me- 
dulla oblongata into the substance of the cerebel- 
lum, and the other proceed from the two posterior 
optic tubercles to the cerebellum, supporting be- 
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tween them a thin medullary lamina tenned the 
valve of Vieussens. 

The cerebellum, which altogether does not much 
exceed the bulk of an ordinary fist, is placed pos- 
terior to the medulla oblongata, occupying the in- 
ferior part of the cavity of the skull behind the great 
occipital hole. Its inferior, lateral, and posterior 
surfaces are in contact with the concavity of the 
occipital bone ; and, although spmewhat sulcated, 
are smooth and nearly convex : its upper surface, 
which is of a similar character, though more flatten- 
ed, is covered with a strong and dense membrane, 
derived from the dura mater«-^ membrane of the 
hrain — which, being projected forwards nearly in a 
horizontal direction from a ridge on the inner sur- 
fiice of the occipital bone, supports the posterior 
lobes of the brain, while it covers the whole cere- 
bellum and separates it from them. This horizon- 
tal membrane is termed the tentorium ; and, from 
its inferior surface in the middle line, a process de- 
scends attached posteriorly and inferiorly to a ver- 
tical ridge of the occipital bone as far as the great 
foramen ; this is, from its resemblance to the cut- 
ting part of a scythe, termed the Mx of the. cere- 
bellum ; it is received into a fissure of that organ 
corresponding to its depth and extent, and thus 
divides it, on this aspect, into two lateral hemi- 
spheres. 

The anterior surface of the cerebellum is deeply 
notched, corresponding to the medulla oblongata, 
and constituting with it principally the fourth ven- 
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triele, which in Plate. 3, Fig. 1, ha«, by an obUqiie 
section, been^laid open, and marked /. The cenirtl 
portbn of the organ is narrow, and rises superiorly 
into a snail conical elongation, the superior vemii- 
fovm process, Pkte 2, Fig. 1, e\ while between the 
medulla oblongata and the anterior great notch, the 
inferior vermiforai process is seen at ^. Along iSbe 
drcum&rence of each hemisphere a fissure extends 
transversely, to the bottom of which we trace the 
crura or middle peduncles derived from the annu- 
lar protuberance. The fourth ventricle, or ventride 
of the cerebellum, Plate 9, Fig. 1, /, is placed, as 
above noticed, between the anterior sur&ce of 1^ 
cerebeHttm and the posterior surface of the meduHa 
eblongaia; while the roof or upper part is formed by 
dM valve of Vieussens, A, extencting from the ver- 
Rufonn process to the posterior part of the corpora 
quadrigemina or optic tubercles. This ventricle 
communicates with the third ventricle of the brain 
by what is called the aqueduct of Sylvius, already 
referred to as existing between the annular protube- 
rance and the optic tubercles. And here it is con- 
venient to allude to the parts depicted in Plate 2, 
Fig. 1, which, after Paxton, displays the base of the 
brain, deprived, however, of the commencements 
of the encephalic nerves, which ate distinctly seen 
m Plate 4, Fig. 1 :— ^ the anterior lobes ; by the 
middle lobes ; c, the corpora albicantia ; d, the pons 
Varolii ; e, the superior vermiform process ; fy the 
cerebellum; ^, the inferior vermi^mn process; 
A, the medulla oblongata — the letter being placed 
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on the corpora <^iTaria; ^ the corpora pyrmnidalia ; 
kf the posterior lobes ; n, the pituitary stem. 

The infisrior sur&ce of the brain is divided on 
each side into three lobes; the two posterior of 
these fie over tibe cerebellum, being supported by 
the tentorium^ already described ; the middle and 
ttBterior lobes rest on the bones which enter into 
th» formation of the base of the skull. In the space 
between the lobes, the crura cerebri, already no- 
ticed as proceeding from the fore part of the annu- 
lar protuberance, deserve our first attention. They 
are two rather thick white chords, whidi diverge 
ficiom their ori^n to lose themselves quickly in the 
brain. In the substance which connects these 
crura in the first part of their course, is a triangu- 
lar depression closed by a thin plate, which fi)rms 
part of the floor of an internal cavity termed the 
third ventricle of the brain ; but, before tracing the 
ooimecti<nis of this cavity with the adjacent partSi^ 
one or two names belonging to the base of the 
brain should be explained. The part between the 
cnira, just mentioned, is called the middle perforated 
l^bte ; before this are two rounded pea4ike bodies, 
the corpora albicantia^ Plate 2, Fig. 1, c, attached to 
eedi other and to the commissure of the optic nerve 
by a soft grey substance called the tuber cinereum, 
from the centre of which a thin oonicid tube, of a 
vedctish colour, descends — ^the infundibulum^; this 
communicates above with the third ventricle, and 
tenntnates in the pituitary gland. The commissnre 
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or junction of the two optic nerves is placed just 
before the parts last described. 

It is not difficult to trace from the third rentri- 
cle the principal internal parts of the brain. This 
is situated, as we have said, between the peduncles 
as they spread out into the substance of the organ ; 
and as these more immediately form the optic tha- 
lami, Plate 2, Fig. 2, e, and Plate 3, Fig. 1, c, and 
the corpora striata, Plate 2, Fig. 2, c, and Plate 3, 
Fig. \yh, so these are adjacent to the third ven- 
tricle ; its sides, indeed, if we dissect the brain from 
above downwards, instead of following it, as we are 
now doing, from below upwards, seem to be formed 
by the optic thalami. These bodies are firm, white 
externally, grey within ; their free surface, which is 
smooth, is in the lateral ventricle, and forms its poste- 
rior cornu, Plate 2, Fig. 2, 6, of which we shall pre- 
sently speak; their internal surfaces are joined above 
the ventricle, in what is called the soft commissure. 
The third ventricle, lying under the corpus callosum, 
Plate 3, Fig. 2, c, communicates with the fourth by 
the aqueduct of Sylvius, which runs beneath the 
tubercula quadrigemina, seen supporting the pineal 
gland in Plate 3, Fig. 1, ^, and with the infundibulum 
by a canal termed the iter ad infimdibulum. It was 
here that Des Cartes placed the seat of the soul. 
When the roof of the third ventricle is destroyed 
by removing the fornix and separating the soft com- 
missure, it is thrown into one cavity with the lateral 
ventricles ; and if these ventricles are supposed to 
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have been laid open from above by the removal of 
the thick sufoatance of the upper part of the hemi- 
spheres^ while the corpus callosum (Plate 3, Fig. 2, c) 
and septum luddum (Plate 2, Fig. 2, fid) are taken 
away, a distinct view of all the more remarkable parts 
is obtained. 

Our second figure in Plate 2, after Paxton, re* 
presents a horizontal section of the cerebirum below 
the inferior surface of the corpus callosum ; a a, the 
anterior comua of the lateral ventricles ; b b, the 
posterior comua ; cc, the corpora striata ; ee, the 
optic thalami ; fd, Aie septum lucidum, extending 
between the two letters ; ggi, & tissue of blood-ves- 
sels called the choroid plexus. 

In this figure we see anteriorly the two corpora 
striata c c presenting half their pear-shaped bodies 
smooth and free, their great ends directed forward, 
while their small extremities diverge from each 
other as they proceed backwards, so as to receive 
between them the optic thalami ; between which, 
however, and the corpora striata is a narrow ribbon 
termed taenia semidrcularis (Plate 3, Fig. 1, d). 

Our first figure in Plate 3, also after Paxton, ex- 
hibits many interesting parts of the brain, which, 
to describe further in this place, is unnecessary. It 
shews a horizontal section of the cerebrum, and an 
oblique division of tlie cerebellum ; a is the ante- 
rior part of the corpus callosum ; b, the corpus stria- 
tum ; c, the optic thalamus ; d, the taenia semieir- 
cularis ; e, the anterior pillars of the fornix cut off 
at their base ; fi the commissure of the optic tha- 

c 
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I^Moii; gy the pineal gland, situated on four endnenoev 
termed the cprpora quadrigemina ; ky the valve of 
Vieussens ; k, Uie arbor vitse,, shewn by aaobliqi(e 
section of ^ the. cerebellum ? i> the Ibiarth ventri-^ 
file, terminating in m, the calamus scripiorius^ 
«, the cerebellum* 

In the lateral ventricle, and in contact with the 
optic thalami, on each side, when the fornix is not 
d0strpyed,.is seen the pes hippocasapi or conm am* 
lyionis, being the termination of a line called the 
ts^ia, hippocampi &r corpora fimbriata, being the 
plaiting of the margin of the |)racesses of tihe fo|r- 
nix ; further back is th^ pineal gland, and next 
in order are the optic tubercles, to the posterior of 
which the processus ad testes are seei^ advandng 
from the cerebellum. To C(^oeive tl^e state 4f 
^ese paits in their entire condidon, we must sup^ 
pose the optic thalami united in the mesial line, or 
the soft commissure restored ; the corpus fimbria^ 
turn on each side extended to meet its fellow in the 
me^al plame, by whiclf junction the fbmix, which 
forms the roof of the third ventricle, is produced, 
while the septum lucidum, a thin lamina placed ver- 
tically over the fornix, is viewed as dividing the one 
lateral ventricle from l;he other. We must also 
su{^se that no dam^e has been done to the c(Mrpui^ 
callosum. (Plate 3, Fig. 2, e), under which this septum 
immediately lies $ imd further, that the thick supe* 
rior mass of oerebral substance which crowns the 
hemispheres is produced anew. We shall thus have 
the appearance presented which the encephalon 
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exhibits when the Galvaritun or upper half of the 
gkull has been removed Ifrom it> — namely, a grey, 
convoluted, donvex surface, divided by a very deep 
siilcus, extending from before backwards, into two 
lateral porticms or hemispheres ; into this sulcus or 
fissure the*gf eat falciform process of the dura mater, 
formed like the Mx bf the cerebellum, is introduced; 
and at the bottom is seen the white substance of 
the corpus callosum, just spoken of. 

When the dissection and demonstration of the 
brain is commenced from above and continued 
downwards, the first step is to slice c^ portions of 
the hemispheres on a level with the bottom of their 
division ^y the falciform process, and Plate 3, Fig. 2, 
represents the aj^searances then presented; aao, the 
cortical part of the convolutions, with the fissures 
between them ; b b, the medullary part fimning the 
centrum ovale ; c, the corpus callosum. 

A deeper section oi the cerebrum exhibits the 
appearances presented in Plate 2, Fig. 2 ; and a still 
deeper section is displayed in Plate 3, Fig. I. 

Such, then, is a rude outline of the parts which 
compose the narvous centre in man. To those who 
have not opportmnties of seeing a disaet^lion of the 
brain, some assistance will be aflEbirided towards a 
more perfect conception of the several parts, by the 
consideration of the successive steps of ^eir de- 
velopment in the earliest period of life ; for the very 
instructive knowledge of which, anatomists are in* 
debted to the researches of the' celebrated Tiede* 
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mann, a professor at Hiedelberg, and a short account 
of which we shall proceed to lay before the reader* 

The spinal chord is first formed, and the progress 
of its developnoent is the more readily discovered, 
as the posterior part of the long canal in which it 
is lodged, is, for some time, deficient ; the chord 
ascends into the skull after a time, and the rudi- 
ments of the several parts of the encephalon are in 
succession derived from it. 

At the end of the first month of fetal life, nothing 
but a limpid fiuid is seen in the situation which the 
nervous centre is afterwards to occupy. About the 
fifth or si}(th week a membranous canal, containing 
a whitish and almost transparent fluid, extends along 
the posterior part of the spinal column, expanding 
in the head into a pouch, composed, to all appear- 
ance, of several vesicles. Soon after this period 
the spinal portion extends through the whole length 
of the vertebral column, composed, at first, of two 
lateral ribbons of uniform dimensions throughout ; 
these soon unite at their anterior margin, and some 
enlargement appears next the skull, into which the 
chord is soon found to extend. From the lowest 
part of the chord, within the skull, two thin narrow 
plates afterwards arise, one on each side, so as to 
rest upon each other and form an arch over the 
chord, but without, at this time, becoming united. 
These two plates are the rudiments of the cerebel- 
lum ; and the arch beneath represents the fourth 
ventricle. At the same time, two other plates, im- 
mediately anterior to these, arise from the chord in 
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aftinilar direction, rest on each other» and form an- 
other arch — ^the rudiments of the optic tubercles, or 
tubercula quadrigemina ; the arch beneath is the 
vaitride which in some animals exists throughout 
life, but which in man and other mammals becomes 
reduced to a narrow canal — the aqueduct of Syl- 
vius. The anterior part of the chord now exhibits 
the rudiments of the peduncles of the brain ; and 
ftom thete, which must be regarded as the anterior 
prcdongation of the diord, two rounded bodies, one 
on each side, afterwards arise, in a manner similar 
to the origin of the two first pairs of plates, the in- 
terval between which corresponds to the third ven- 
tricle of the fully developed brain. Finally, two 
other eminences, still further forward, appear on a 
nmilar plan — the corpora striata, the interval be- 
tween whidi, though open for a great part of fetal 
life, becomes closed before birth. 

Such is the state of the cncephalon towards the 
beginning of the third month of fetal life ; or the 
parts, the rudiments of which are already formed, 
are those which constitute the prominent points in 
the adult, afler the upper substance of the hemi- 
spheres has been removed, the lateral ventricles 
laid open, and thrown into one cavity with the third 
ventricle. There is at this time no corpus callosum 
or other commissure, no fornix, no appearance of 
the expansion of the chord called the annular pro- 
tuberance, and no nerve is discoverable. There is 
no appearance of hemispheres ; although, from the 
rudiments of the corpora striata, the most anterior 
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processes of the chords two productidns afise curved 
from before backwards, which are the rudimentB of 
these bodies, afler a tune to extend backwards, so an 
to cover the parts akeady formed in the reversed orc- 
der of that in which they were respectively produced ; 
or, in other words, they are prolonged gradually 
into.kci^ or canopy, by which the lateral ventri- 
cles ,are completed ; the germ of the corpus cal- 
losum, by which the two hemispheres^ before separ 
rated, are connected, being discoviered in^the course 
of the third month. In the same month the ante- 
rior. pillars of the fornix appear ; and, at a later pe- 
riod, the opposite pillars become joined to consli^ 
tute the fornix itself, by which tlie third ventricle 
is separated iSrom the lateral. In the same month 
the bodies which represent the optic thalami appear 
to be. prolonged downwards to constitute the infiin^ 
dibulum ; l^e pituitary gland, which is hoUow, and 
GQtmbunicates by the infundibulum with the third 
ventride, is also discoverable ; and the rudiments 
of .the . corpora albicantia are seen within the pe- 
duncles of the cerebrum. Before the end of the 
third month the olfactory nerves, the accessory of 
Willis, and some others, have appeared ; the first 
are hollow, and their cavity communicates with the 
liiird ventricle through the interval then existing 
between the corpora striata. 

The spinal chords which, by the junction of the 
posterior margins of the ribbons of which it was 
originally composed, has become a tube, begins to 
shew indications of the two expansions which cor- 
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tespond to the origin of the nerres for the pectond 
and pelvic extremities ; the rudiments of the spinal 
nertes are dso discovered. The connection be* 
tween the cerebellum and optic tubercles, to become 
the ro<^ of the fourth ventricle, has also appeared. 
In the fburth month, the eminences on the sur* 
face of the medulla oblongata are first seen — ^the 
pyramidal being discovered before the olivary and 
restiform. * The chord beyond the pyramidal emi- 
nences swells iiite the annular protuberance, and 
the pineal gland app<iars. At this period, then, the 
nervous centre has ateumed a character very simi^ 
lar to that which it is to exhibit throughout lifo. 

The nervous oentre is composed of two kinds of 
nntter, — the gi'ey or eineritious, and the white or 
mednllary* The grey, in the encephalon, is chiefly 
placed on the external surface, while the white con- 
stitutes the substance of the internal parts; the 
grey niatter, however, alternates with the white in 
9erae of the iiitehud parts, as in the thalami and 
tb0 corpora, striata ; and in the spinal chord it is 
plailced exc^tisrvely within the tube, which at an 
enrly period Extended through it. Grey matter is 
also fou^d m the interior of the parts prolonged 
Upwards frdtai the spinal chord, as in the annular 
protUbera36ce and cnira cerebri. 
, The general structure of the nervous matter is 
fibrous, that is, composed of globules placed in 
linear ro^« This is more particularly acknow- 
ledged (^ Uie white matter, and may be seen in the 
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spinal chord as early as the Fourth month of fetal 
life. The recent researches of Raspail and Ehren- 
berg, support the existence of two distinct kinds of 
fibres in the white matter, namely,, fibres studded 
with minute knots or globules, and fibres of larger 
size, distinctly tubular, and contained within a gra- 
nular matter. The first kind are formed in most 
parts of the brain and cerebelhim, as also in the 
nerves of the special senses, in the sympatheticnerve, 
and ganglia ; those of the latter belong to the base 
of the brain, to the crura cerebri, the motor nerves 
of the skull, and to the spinal nerves, particularly 
to such as are destined to motion. 

The general fibrous nature of the medullary 
matter, is made obvious by the assistance of such 
agents as coagulate the albumen which it contains, 
such as alcohol, dilute nitric acid, a solution of cor- 
rosive sublimate, or of alum, and by the action of 
hot oil of turpentine. 

The fibres assume two principal directions, — 
vertical and horizontal. Vertical fibres are seen 
in the spinal chord, and they iqipear to ascend 
through the medulla oblongata, annular protube- 
rance, and crura cerebri, into the substance of the 
brain. From the crura they ascend on the outer 
side of the optic thalami, and thence diverge in all 
directions to readi the convolutions of the 8urfiw»« 
The thalami and corpora striata, are appendages 
of this vertical set of fibres. The horizontal filnres 
are formed only in the encephalon ; tliey belong to 
the corpus callosum and the other oommissuresi in 
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which they run transversely, and to the fornix and 
its crura, in which they run antero-posteriorly. 
The fibrous nature of the cortical or grey matter, 
^s not so distinctly made out. Reil considered it 
as fibrous, and Raspail and Ehrenberg regard it as 
differing from the white matter in being more vas- 
cular, in the fibres being less regularly arranged 
and interspersed with a granular matter not dis- 
posed in ^bres. The view perhaps which Grant 
take» of it is not far from correct'; namely, that it 
consists of a vascular plexus, in the meshes of which 
is an irregular granular pnlp, assuming more of a 
regular fibrous arrangement as it approaches its 
junction with the medullary substance. 

The mode in which the convolutions of the sur- 
face are produced, is most easily understood fi*om 
the description given of them by Gall and Spurz- 
heim, who assume that the vertical fibres of the 
medullary matter which reach the surface of the 
hemispheres, are of uneqiial lengths, some stopping 
short, others proceeding farther, so that the medul- 
lary surface, that is, the surface which would be 
presented, were the extemal*cortical matter with its 
membrane simply removed, is indented or compos- 
ed of numerous points ' and depressions. Again, 
they say that this membrane — ^the pia mater — 
which is much larger than simply to contain the 
brain, is covered to one uniform depth with grey 
matter on its internal surface. This large mem- 
brane then, -they continue, with ita lining layer of 
grey matter, ' is thrown into plaits or Mds which 
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€11 up the d^ressiong of the medullary surface^ as 
it spreads over the hemispheres. Little objectioii 
caB be taken to this description, except that it is 
not ^stinctly proved that die prominent medullary 
points which are introduced between the layers of 
the grey matter in the convolutions, are prolonga- 
tions of the vertical fibres of the substance of the 
organ. . 

In the cerebellum, are horizontal fibres, particu* 
larly in its nucleus; but the greater part of these 
connect themselves with the cerebro-spinal axis by 
three colunms on each side already referred to,~^ 
the superior, middle, and inferior peduncles. From 
the nucleus also, fibres spread into the laminae of 
the surface, where the medullary plates are enclosed 
between thin layers of grey matter. This dispoat* 
tion of the two kinds of matter which is brought 
into view by a vertical section of the cetebelltmi 
on each side, is seen in Plate 3, Fig. 1 . 

Albunien appears to be the principal chemical 
co«istituent of the nervous substance; it affi^rds, be- 
sides, various fatty matters and cholesterine; itelao 
contains sulphur; and, according to Couerbc, phos- 
phorus, on the amount of w^ch, however, accond- 
ing to the. same authority, its fitness for the maiii- 
tenance of its peculiar functions depends. 

We com^ nqw to th^ i>erv(» of the human body* 
These are ^n^nged into the two great divisioos of 
Cerebro-spinal and GangUome. The fint ctf tiiete 
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are again divided into cmnial or enoeplialicy and qpi* 
nal. With regard to the number of the former 
there is some ambiguity, but it is sufficient for our 
purpose to describe nine encq[xhalic pairs, and thirty 
spinal pairs. 

Nerves are white, and for the most part cylin- 
drical chords^ formed of a mor^or leas considerable 
number of interlaced filaments connected by celhilar 
tiBSUe. As they recede firom their origin, they are 
divided and subdivided, almost without limit, into 
more and more minute filaments, until they termi^ 
nate in difierent ways, either losing themselves in 
the tissue of orgims, or continued by anastomosift 
into other nervous filaments $ of the latter termina- 
tioQ» four varieties have been pointed out: 1. two 
branches which belong to the cerebro-spinal system 
uiute ; 2. branches or filaidaents derived frotn the 
C^c^bro-spinal system unite with others belongii^ 
to the ganglionic system; 3. two branches of the 
same n^ve unite ; 4» braQph^d Of a nerve of <»e 
side unite in the mesial regioii with branch^ df the 
corresponding nerve of th^ oipposite side. As the 
nerves recede firom the ndrvous eHitxtxei the sum of 
the united diameters of the several brilnc^es, great** 
ly exceeds the diameter of the trunk. fit>m whic^ 
they are derived $ so that eyery nerv^ represents a 
cone^ the apex of which is in the nervous centra, 
and the base in the orgajps.or p^tS to which it iB 
distributed. Every nerye is com;posed of a grtet 
number of chords^ which again are made up of an 
indeterminate number of filaments; while both so 



44 NBRTOUS SYSTEM IN MAN 

frequently anastomose with each other, as to form 
a complete net- work or plexus ; and hence, from 
this constant interlacing, it follows that, in the pro- 
gress of a nerve, its chords and filaments are no 
longer distinct as they were at its origin. The size 
of the component chords of a nerve is by no means 
uniform, nor does their number bear any fixed pro- 
portion to the volume of the nerve itself. A large 
nerve may consist of many small chords, while a 
much smaller is made up of a few large chords ; or, 
as the pneumo-gastric, it may be composed of only 
one grooved chord. The proper sheath or mem- 
brane of the nerves is called their neurilema ; the 
olfactory nerve, however, has none, and it is only 
found round the optic nerve after its commissure. 

The encephalic or cranial nerves were formerly, 
with less propriety, called cerebral; for they are 
not strictly cerebral, inasmuch as all of them have 
their origin in the cerebro-spinal axis, or in that 
part within the skull on which the cerebrum and 
cerebellum are superimposed. This is seen in our 
Plate 4, Fig. 1, afler Milne-Edwards, which, though 
somewhat fanciful and incorrect, represents, suffi- 
ciently well for our purpose, a vertical section of the 
brain and cerebellum, with the medulla oblongata, 
and encephalic nerves. It is needless to add, that 
A is the anterior, B the middle, and C the posterior 
lobe of the brain ; D the cerebellum, and £ the 
spinal chord; /is the divided corpus callosum, 
which, as we already know, is situated at the bot- 
tom of the sulcus, separating the two hemispheres. 
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and beneath which the lateral ventricles are|placed ; g 
represents the optic lobes. In the following brief de-« 
scription of the nerves, we shall refer to this figure. 

The first pair (1) is ol&ctory passing tlirougfa 
a perforated plate in the fore-part of the base of 
tlie skuU, to supply the organ of smell. 

The second pair (2), traced firom the optic lobes 
(^), or highest part of the cerebro-spinal axis, and 
connected with the optic thalami, unite in the base 
of the skull to form the optic commissure, firom 
which two nerves again proceed, one into each or- 
bit, to spread into the retina, or proper seat of vi- 
sion in the eye. The two first pairs, then, are 
nerves of special sensibility. 

The nerves of the third part arise near the inner 
edge of the peduncles of the cerebrum, close to 
their origin firom the annular protuberance ; their 
filaments are cUstributed to the muscles moving the 
eye-ball, and a small portion is traced to the eye-^ 
ball itself, which probably reaches the iris, the 
moveable curtain of which the pupil is the centre. 
In the plate, the third pair is seen arising before 
the optic nerve, and distributed as above. 

The nerves of the fourth pair (4) arise close to 
the posterior optic tubercles, at the outer margin 
of the valve of Vieussens ; and its origin is seen in 
the plate immediately below that of the last men- 
tioned nerve. It is the smallest of the encephalic 
nerves, and distributed to a single muscle of the 
eye-ball. This nerve has long been suj^xised to 
be conc^ned in movements of the eye expressive 
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of mental emotion, and hence it has been termed 
the pathetic and amatory nerve ; more recently Sir 
Charles Bell has named it the respiratory of the eye. 
This name refers to the s^me ' property, as it is a 
part of his theory, that all the nerves of expression 
take their origin frOih whslt he terms the respira-^ 
tory tract of the nervous centre. Under this view, 
then, the third pair are herVes of general motion, 
while the fourth pair are nerves of special motion. 
The fiflh pair \6) is' the largest and most re- 
mar^bl^ of the encephalic nerves. ' It is a symme- 
trical nerve,' belonging to the same order as the 
spnal ; idiat i^, it has two rOots, or rather fasciculi 
of roots, one 'appropriated to sense, the other" to 
motion. The first set arise from the angle between 
die annular protuberance and the crura of the ce- 
rebelliim ; the second from the pyramidal chords in 
the substance of the same protuberance. The first 
forms a gang^on, called the Gasserian, with which 
the other has ho direct' connection. From this 
ganglion three nerVes arise, the Mghest, or ophth^- 
mic (5 a), passes into the drbit to supply the eye- 
ball, the membrane of the nose, ahd the forehead; 
the portion of this nerve designed fbr the eye-ball 
forms a minute ganglion, termed the lenticular, with 
which a branch of the third pair is connected be- 
fore it is distributed to the eye, where it appears to 
be spent principally on the iris. The second por- 
tion of the fifth pair, the superior maxillary (5), is 
transmitted to the face, through a hole immediately 
below the eye ; it is in this nerve that tic doloureux 
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has its most frequent seat These first two portions 
of the fifth pair 1)eiQg derived exdusively from &e 
posterior set of roots, are nerves of sense only ; for 
when they are divided in living 'animals^ no loss of 
motion, but only loss of sensation follows. The 
third nerve, derived firom the ganglion of the fifth 
pair, unites with th^ anterior fasciculus of roots whic^ 
has not entered the ganglion, to constitute the in* 
ferior maxillary nerve (& ^), which sends brandies 
to the muscles moving the jaw, fonns the gostafpry 
or nerve of taste in the tongue, and die dental 
nerves of the teeth in ^ lowcfr ja#. When tins 
nerve is divided, the p<>wer of movib'g Ae jaw on 
the side on which it has been cut is lost. 

To shew the dbuble origin and distribution of 
this remarkable nerve, we refer to Plate 4, Fig. 2, 
for which we are indebted to our firiend Dr Handy» 
side, a well-known and eminent teadier of anatomy 
in the Edinburgh school. The drawing is highly 
ilhistratiye ; and the reader wiU find it ftdly describ- 
ed in the references to our plales at the beginning 
of the volume. 

The sixth pair (6) are motor nerves, arising along 
the sides of the pyramidal eminences of the medulla 
oblongata, and becoming fi-ee at the groove between 
it and the annular protuberance. They supply that 
muscle of the eye-ball which draws the organ out- 
wards. 

The seventh pair (7) is more complex ; it con- 
sists of two portions, the first a nefve of special sense, 
the auditory or portio m<^fis of old authors goiiig to 
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to the labyrinth of the ear ; the other the portio dura^ 
a respiratory nerve, in Bell's system, and certainly 
a motor nerve, for the face ; the first portion arises 
over the restiform body, in what is called the floior 
of the fourth ventricle, so it must be regarded as 
coming from the posterior columns of the cerebro- 
spinal axis; while the second portion, the true facial, 
becomes free just behind the posterior edge of the 
annular protuberance a little to the outside of the 
origin of the sixth pair, and somewhat anterior to 
the origin of the auditory. It is, however, still 
uncertain whether it should be ascribed to the an- 
terior or middle columns of the axis, the latter of 
which Bell considers as in the respiratory tract. 

The eighth pair is very complicated ; it consists, 
according to the most usual arrangement, of three 
parts ; one which comes upwards from the side of 
the cervical portion of the spinal chord into the 
skull, to accompany the other two portions which 
are altogether encephalic outwards, to be distributed 
on two muscles concerned in the elevation of the 
ribs in the act of inspiration ; this is the accessory 
nerve of Willis, termed by Bell the respiratory of 
the neck; 12 in our plate gives some idea of it. 
The least important of the encephalic portions, 
named glosso-pharyngeal (9)) destined as its name 
indicates for the tongue and adjacent parts, arises 
from the groove between the restiform and olivary 
eminences immediately above the origin of the pneu- 
mo-gastric or par vagum (10), the most import- 
ant portion of the eighth pair, supplying the 
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pliaryiix, larynx, windpipe, giiAet, kings, and 'sto- 
BMidi, and communicating with the nerves of the 
heart and those of ihe digestive organs in general. 
Much difficulty still attends the determination of the 
true theory of this nerve : Bell ranks it among the 
r^iratory. 

The ninth pair (11) is plainly a motor nerve, 
aiid its origin corresponds with this circumstance, 
bemg derived from the groove between the olhrary 
ahd pyramidal bodies^ It supplies the tongue, in 
^dnch it is the nerve of motion, and also some of 
the muscles cbncerhed in deglutition. 

Aldiougti in the above sketch we have made but 
nhM fiak^>'of en(*epha]jc nerves, many anatomists 
hliv^'ms^ more; some dividing otn* seventh pair 
into two distinct pidrs, and others our eighth pair 
ittto't^V^e fnirs. 

t*he spiral nerves, as already noticed, amount to 
thirty pairs; they wise, as is seen in Plate 1. Fig. 
2, iVom the sides of the spinal chord by two roots, 
the anterk)r being smaller than the posterior. Each 
foot is formed by a number of filaments, distinct at 
tlieir oomtnencetaent ; they traverse a space of the 
spinal chotd, before they issue, by the intervertebral 
holes in which they unite, and before which union 
l^e po^Ceaior root has formed a minute 'hard enlarge- 
ment or ganglion of a grey colour and oval form. 
From*these nerves are formed those which supply 
tij^diaphfagm or midriff, an organ essential to the 
fufidtion of respiration, the upper extremities, the 
aauscles of the back and abdomen, and the lower 

D 
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extremities ; besides which, they communicate with 
the ganglionic nerves which descend on the fore 
part of either side of the spinal column. 

The ganglionic system next arrests our atten- 
tion. Ganglia are minute nervous centres from 
which filaments proceed to anastomose with neigh- 
bouring nerves, or to become lost in the sub- 
stance of adjacent organs. They are met with in 
the trunk, back, and head only, the extremities ex- 
hibiting no traces of them. They communicate 
with each other throughout, and all present the 
same definite character. Their general appearance 
is as delineated in Plate 5, Fig. 1 ; although they vary 
considerably in form and magnitude, they always 
appear as reddish or greyish bodies deeply situated 
in the cellular tissue, and possessed of no particular 
envelope ; they are highly vascular, and believed to 
be compQsedofamultitudeof minute filaments; they 
are hardened by moderate boiling. The nervous 
filaments which proceed from the ganglia commu- 
nicate with the cerebro-spinal system of nerves very 
freely, connect the ganglia with each other, and fol- 
low the arterial system throughout all its ramifica- 
tions. 

The largest and most remarkable ganglion is the 
semilunar, situated on the fore part of the aorta or. 
great arterial^ trunk, in the region of the stomach. 
It is rather, however, a collection of ganglia, than 
a single ganglion, the number of its parts being va- 
riable. There are always two principal portion^ a 
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right and a lef^ and these two are always much 
larger than the others, which are less umformly 
present These several portions are united by a 
great number of nervous filaments, and the same 
filaments in their passage anastomose with each 
other. This collection of ganglia and filaments are 
properly called the solar plexus ; from it a plexus of 
nerves is transmitted to the liver, another to the 
spleen and pancreas, and a third, joining some 
branches of the pneumo-gastric nerve, to the sto- 
mach. From the lower part of the solar plexus fila- 
ments proceed, which, joining other filaments de- 
rived firom the hepatic and splenic plexuses, descend 
to constitute the superior and inferior mesenteric 
plexus, the renal plexus, and the hypogastric plexus, 
firom which the bowek» kidneys, and organs of the 
pelvis are supplied. Plate 5^ Fig. 2, exhibits, after 
Paxton, some of the principal nervous ganglia and 
plexuses of the thorax and abdomen on the left side, 
and the pneumo-gastric nerve on the same side ; 
a a, being thoracic ganglia ; &, the pneumo-gastric 
nerve; c, a branch of the former, called the inferior 
laryngeal or recurrent, curving round the arch of 
the aorta ; dy the oesophageal plexus ; «, the pericar- 
dium ; fy the lungs ; g, the diaphragm ; h, the 
^leen; t, the stomach — ^the two last named or- 
gans being turned to the opposite side to shew 
the distribution of the nerves ; k is the kidney ; 
if the abdominal aorta ; m, the semilunar gan- 
glion and solar plexus, the latter radiating to all 
the divisions of the aorta; », is the splenic plex- 
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usf o» 0iq pimcreas; jp,j9» jti, the Itinibftr gtogfia; 
^, the pbtuiator nerve ; and r^ the pulinbiiaa7 pletiis. 
Anotjierdividicm of the gasnglioniig^ydtem^ is the 
great sympathetic nerve. The chahi of ganglia 
i^hiqh, with their. oonne<:ting fihunebte, donstitiite 
this n^ye, extends from the base of the skull, on 
e«ch side, along the fore and lateral partis of the 
vertebi*al column, to the extremity of the sacral 
bpne. Iti.the iiedc there are three ganglia ; in the 
back t^lye ; in t^e loins. five, and lower down four 
or five Ci^ed. sacral ganglia; finally, ati the upper 
pairt . of the, coccygeal bone, or die low^&t of the 
$pine, tji^ filaments, from eacji i^de, unite in a small 
ganglion galled the ganglion impar; The filathents 
from the cervical ganglia commuiiical^ with the 
spinal i\erv^ of tjianedc, aind, moredverj constitute 
t^e cardiac fierves, which. uhite to forM a ganglion 
an4 plexus near the root of the adrta, from which 
the. nerves proceed along with the cotohaiy or pro- 
per nourishing arteries of the heart to be distributed 
in the substance of the organ. From five or six of 
the inferior dm^ ganglia, a nerve on each side arises 
to descend with the aorta. into the abdomen, and 
to communicate with the great ^milunar gimglion 
already described. From the lunibar -and sacral 
ganglia^ branches proceed to connect themselves 
with the several abdominal and "pelvic plexuses de- 
rived from the gr^at solar plexus. Frokn the supe- 
rior cervical ganglion two rather large, soft, reddish 
filaments ascend into the canal of the internal dEi- 
rotid artery, around which they form a plexus send- 
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ing. filaments to seTeral paits ; one of these unites 
with the vidian nerve derived from the second por<- 
tion of the fifth endephaHc ^r ; several tinite wi^ 
the sixth encephalic pair ; and another goes to Jioin 
the ophthalmic portion of the fifth and its nasal 
branch ; by means of this filament a communication 
is established between the first cervicd ganglion 
and the lenticular ganglion of the orbit. 

Such is a slight outline of this important ramifi- 
cation of th^ nervous system. 

It is not compatible with the design of this trea- 
tise to enter into a detailed account ' of all that is 
plausible, probable, or ascertained with respect to 
the function of the system, a sketch of which lias 
now been exhibited ; yet it will not be out of place, 
with a view to the immediate object before us in 
this chapter, namely, the bearing of the anatomy Of 
the nervous system on the difference between in* 
stinct and reaison in aninials^ to notice a few of the 
more remarkable facts in evidence of ih6 spedai 
endowments of particular parts of the' nervous sys- 
tem, or of the connectibns which have been estab^ 
lished by observation and eitperiment between the 
existence of certain forms of development and- the 
exercise of corresponding acts or offices in thU aiii'^ 
mal economy. It is true that all or nearly a}> of 
these fiicts have not been ascertained by direct e^^ 
periments upon the human body, but they are just- 
ly inferred to be true of it, because true of animals 
of a similar character. There is no just ground for 
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objecting to connect these with the nervous sys- 
tem of man ; nor is any thing sought in the present 
case in placing them here rather than elsewhere, 
but the simple convenience of arrangement. 

Although many metaphysicians have delighted to 
inculcate that the nervous system i^ould be regard- 
ed as one organ, spreading indeed over the body, 
yet simultaneously affecting in all its parts when*any 
function is exercised ; yet the very opposite cha- 
racters of the two acts in which the nerves are least 
equivocally concerned, namely, sensation and mo- 
tion, had led others at an eariy period to conjecture 
that the nerves of sensation must be different in 
substance from those of motion, although, as they 
imagined, both might be boimd up in -the same 
sheath. The truth of tlus conjecture has been 
verified in our own day principally by the researches 
of Sir Charles, Bell ; and without entering upon the 
intricacies of the subject, or touching on certain 
points still under controversy, let it suffice to say, 
that two distinct sets of nerves have been establish- 
ed as concerned respectively in motion and in sen- 
sation. Here, then, we have the first step in as- 
signing different functions to different portions of 
the nervous system ; and in respect to which it 
should be noticed, that the irritation of certain parts 
of the nervous centre in the living body is uniform- 
ly followed by muscular contractions, while no such 
effects attend the irritation of certain other parts. 
Thus the irritation of the cerebro-spinal axis pro- 
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duces such contractionB» whik that of the brain 
proper and the cerebellum does not give rise to 
any such effect, unless in so fiur as irritation of the 
axis may accompany it. Again, it is established 
by numerous experiments that no part of the ner-> 
vous centre, higher duin the optic tubercles, is 
essentially concerned in sensation, that is, that nei- 
ther the brain proper nor the cerebellum is essen- 
tial to that act. It is proved also, that, at least in 
many animals, the opdc tubercles are the only parts 
f^ the encephalon essential to the sensations con- 
cerned in vision. It appears also, that, whUe sen- 
sation belongs to the oerebro-spinal axis, or rather 
to certain parts of it, the recollection of sensations, 
the association of them, and other intellectual acts 
are essentially dependent on the brain, all trace of 
such operations being lost when the cerebral lobes 
are removed, although the evidence of the continu- 
ance of sensation be still perft^ The destruction 
of the cerebellum does not interfere with the power 
of sensation or with intellectual acts in general, but 
is followed by the loss of the power of regulating 
the motions of the limbs in particular ; or the cere- 
bellum appears to be the organ through which an 
animal recollects muscular sensations, as the cere- 
brum is subservient to the recollection of other 
aensations and mental acts in general. 

But it is time to close this brief illustration of 
the separate endowments of different parts of the 
nervous system, and the subject may be properly 
broken off with a reference to the singular anoma- 
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lies of yoKtion produced by the section of cerlaiD 
parts of the eiicephalon. Thus, when the ban^s of 
medullary matter, passing from the peduncles of 
the brain through the corpora striata to the hemi- 
spheres, are divided in the living body, the ani« 
mal acquires an irresistible tendency to move 
forwards. Again, when the cerebellum is cut 
through, the tendency is to motion backwards; 
and when the middle peduncle of the cerebellum 
is cut on one side, the animal rolls over to the same 
side. These and many other analogous effects 
must dqiend on the usual influence of the cere- 
brum or cerebeUum, originating m recollected sen- 
sations or other mental operations, such as produces 
muscular morons through the medium of the cere* 
bro-spinal axis, bekig interrupted and disturbed by 
the lesion which has taken place. 
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SECTION II. 

THE NERVOUS 8TSTXM IN VERTJEBftATS AMIMALB BXLOK 

MAN. 

What Aristotle believed to be the prindpal di^ 
ferenoe that dntitigunhes thd nervous system of 
man from that of the other vertebrate aiiimals, the 
giseater proportionate sufe of the brain compared 
with the bujik of tke body, 'is fbund, although gene- 
rrily correct, to be Hable to sinoe exceptions. Thutf 
aracmg mammal^ some of Uie quadrumana, parti- 
cttbriyafew of the sapajous or American apes, 
have, in the adult s$ate, a cerebrum as great In 
cmnparison to the bulk of their boc&es, as the brainl 
of the human infant to its body, whidi is' consider- 
ably beyond the proportioii in aduhs. Again, the 
brain of one species 6f dolphin among the cetacea, 
compared with its liiody, exceeds the proportions of 
the human brain. Exceptions dtill more remark- 
able, aj^e found among birds, pritlcipally, if hot ex- 
dosively, ambngthe Miialler q)ede8. Thus in £h6 
house-spanrdw,' the propordonate si^e^ of the brain 
equals its. proportion in tlie in^t stato of man i 
while in the canary bird it considerably exceeds it. 
It does not appear that any exceptions of this kind 
occi^ among reiptiles and fishes. Notwithstandintg 
these exceptions, "which are nearly confined to small 
animals, — ^in which, as a rtile^ the brain is propor- 
tionally' more developed th|m in large, — the gene^ 
rally greater comparative size of the human brain 
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must be regarded as an important circumstance of 
difference in our reasonings with respect to the 
nervous system. A distinction, to which no excep- 
tion has 3'et been stated, was pointed out by Soem- 
mering, namely, that the brain of man bears a 
greater proportion to the bulk of his nerves than 
the brain of all other animals to the bulk of theirs. 
This fact at once marks out the superior develop- 
ment of the brain as the characteristic of man, since 
the relation of the several parts of the same system 
affords a far more just standard of measurement 
than the size of the body — the aggregate of many 
systems, the development of each of which, in dif- 
ferent animals, is influenced by many circumstances 
of an accidental nature. 

The cerebrum of man is estimated at ^th, ^th, 
^\^th, in the progress of life from birth, and fins^y, 
in the adult at ^^'th of the weight of his body ; 
and the cerebellum is said to equal ^th of the mass 
of the cerebrum, while, with two singular excep- 
tions, the cerebrum is much more developed, com- 
pared to. the cerebellum, than in other animals. 
Thus in the dog the cerebellum is Jth of the bulk 
of the cerebrum; in the cat ^th; in the she^ 
^th ; in the beaver }d ; and in the mouse ^th. The 
ox, on the contrary, has a cerebellum bearing the 
same relation to its cerebrum as the two organs 
bear to each other in man ; and there is further a 
very extracHrdinary and inexplicable anomaly in the 
saimiri,. an American sapajou^ in which the brain is 
to thexerebellum as 14 to 1, or the cerebellum is 
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but ^th of the bulk of the oerebrum.* In the rest 
of the quadrumana, the oerebellum is more de¥e« 
loped in comparison of the cerebrum, as respects 
man, just as it is in other tribes of animals. 

The cerebro^spinal axis, tdcen as a whole, is 
much more developed proportionally in other ani- 
mals than in man. Thus the spinal chord is uni- 
fermlj of greater size con^Mured to the cerebrum, 
and the medulla oblongata is also more developed 
in general ; an exception, however, has been pointed 
out in this respect in the dc^hin. The annular 
protuberance is, however, more developed in man, 
or it is developed in the same ratio as the cere- 
brum, while on the contrary the optic tubercles 
are least developed in man of all the vertebrala. 
In aU mammals these are four in number, the two 
anterior being of greater size in herbivorous tribes, 
the two posterior in the carnivorous ; and in man 
the anterior but slightly surpass the posterior in 
magnitude. In the human fiitus, and in the fetus of 
mammals in general, there are but two optic tuber- 
cles, from the absence of the transverse groove. 
At this period they are ventricular, owing, as we 
have remarked, to the great size of the opening 
which is to become the aqueduct of Sylvius. In 
birds^ reptiles, and fishes they remain throu^out 
life in this state, being only two in number and 
ventricular. In fishes they constitute almost the 
whole encephalon, and were till lately mistaken 
for the optic thalami. In reptiles their proportional 
devdopment is somewhat less than in fishes ; 
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while it is greater in birds. In birds it is greater 
than' in mamniate ; while among the latter it is least 
in num. They ace developed then in the inirerse 
ratio of the oevebrum ; but in the direct ratio of the 
optic nerves.' ' ' 

Before leaving the cerebrospinal axis, certain 
pecoliarities of form, connected with the existence 
or absence of extremities and of a tail, must be no* 
ticed,' as illustrative, in a remarkable manner, of the 
extension of development in the nervous system, 
with extension of function and vice versa. It has 
been already observed, that the spinal chord exhi- 
bits two enlargements, one near its termination, cor- 
responding to the origin of the nerves of the pel- 
vic extremities ; the o&er, at the lower part of the 
neck and upper part of the dorsal region, corres^ 
ponding to the origin of the nerves of the pectoral 
extceniities. 

It has been observed thait human monsters, bom 
without legs or arms, do not exhibit these enlarge- 
ments. In tho'se mammals which have no pelvic 
extremities, as the cetacea, there is no posterior 
enlargement on the spinal chord. In those birds 
which live on the earth, as our domestic fowls, those 
which dimb trees,- and more particularly in the os^ 
trich, the posterior enlargement much exceeds the 
anterior in magnitude ; while, on the contrary, in 
birds which are much on the wing, the anterior en^ 
largement is of surprising size. In the ophideim 
reptiles, or those di^i^titQte of extremities, the spinal 
chord does not swell at all in tins manner. In Oie 
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Iprraof the frQg,-«-«the ^i^le^-^^e spinal chord is 
ef uniform 'thiekhe(^i until the metunorpboas into 
thb perfect state conunaiitcesy and limbs begin to 
apitiut out, when- these enlargements ariie. In firiies 
the enlargement, in this part of the nervous cen- 
tre is less conspicuous, but corresponds to the place 
of the fins, iii those which have no ventral • fins 
or the apodes iof natoniliBt^ th^ b no enlarge- 
ment ; in the jugular fishes^ or diose whidi -have 
Ilie ventml fins j^acM before liie.thbradc^ tke en- 
lu^ement is ia.the cerviod portion of die spinal 
chord ; in the pectoral fishes, in which the ventrtd 
fins are directly under the lliorade, the enlargetnent 
is in the. dorsal or micbjUe. region of the chord^'and 
in the .dixlomiAal lishes^ in wliich the ventral -fins 
are behind the thoracic, the enlargetnent is in the 
abdohunid region of the chord* b the flying-fish, 
in which the pectoral fins are greiktly developed, 
there are enlargements of the spintd diord corires- 
ponding in magnitude and number to the detached 
mys of the fins ; while in the electric fishes there is 
a considerable enlargement, corresponding to the 
nerve which supplies the electrical apparatus. 
.^ Again, in the human fetus, before the tlurd 
month, the spinal chord, is extendi to the extre- 
mity of the coccygeal bone^ and at that time this 
bone is prolonged into a true tail ; after this period 
the chord becomes suddenly shortened, so as to ter* 
ihinate in the uppelr part of the lumbar region ; and 
when this change takes place, the eoccylE become 
reduced in dimeniuon by absorption, and the cau- 
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dal prolongation disappears ; if, however, from any 
accidental cause, interfering with the energy of de- 
velopment at this period, the shortening of the 
spinal chord should be arrested, then the in&nt is 
bom with a tail, as has been observed in many in- 
stances. 

In bats the same thing occurs ; they have at first 
a tail, which disi^pears as the spinal chord rises in 
the canal. Further, a similar law is observed as 
regards animals with long tails as compared with 
those that have short tails; the more the spinal 
chord rises in the canal, the shorter the tail, — ^re- 
maining prolonged in such as have long tails through- 
out life. Sometimes the frog retains the tail which 
characterises it in the larva state ; and, when this 
is the case, it is found that the spinal marrow has 
fidled to ascend in the canal, in accordance with the 
ordinary law which regulates the transition to the 
perfect condition. 

There is thus, then, in these respects, the most 
obvious connection between the particular develop- 
ment and the particular action which belongs to the 
animal ; nor is it to be doubted but that an analo- 
gous correspondence exists between the develop- 
ment of the bndn and cerebellum, and the functions 
to which they are subservient, although this part of 
the subject we are by no means able to piursue in a 
manner so satisfactory. No sufficiently just standard 
of comparison, either as respects the degree of in- 
telligence and instinct possessed by different ani- 
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oials, or as respects the relative development of cer- 
tain parts of their nervous system, has yet been esta- 
blished. The actual size of the parts composing 
the brain and cerebellum, or their size as compared 
to the bulk of the body, is evidently a very rude 
kind of measurement ; and a perfect knowledge of 
the relative size of all the parts in every animal is 
still &r from being attained, although the value of 
what has been already ascertained gives promise of 
the greatest success by this species of investiga- 
tion. 

While the size of the cerebrum, as compared to 
the bulk of the body, varies very much in mammals 
and birds, without any distinct reference to the de- 
gree of intelUgence in the animal, still the connec- 
tion between its development, even as estimated by 
this imperfect standard, is supported by some facts 
remarked of these two orders, and much more uni- 
formly by what is observed of the two other orders 
of the vertebrata, in which the small development 
of the cerebrum is not more remarkable than their 
obvious inferiority in intelligence. Thus, to take 
a few examples illustrative of both positions here 
referred to : — the brain of the quadrumana varies 
in different species from ^^th to j^jth of the bulk 
of the body ; in the bat it is ^^th ; in the mole ^^th ; 
in the bear y^^th ; in tlie dog firom ^^th to ^^jth, 
in different varieties ; in the fox g^jth ; in the wolf 
j^^th ; in the beaver gi^th ; in the rat i^th ; in 
the mouse ^^rd; in the elephant ^i^th; in the 
wild boar ^^^th ; in the ox ^^^th ; in the sheep 
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^ixst /to ti^th; ih the horee^^^th; in the ass 
^j^^th ; in the dolphinB ^yth, j\yth, ^^th, i J^th, in 
different species ; in. the sparrow ^^^th ; in the ca- 
nary bird ^ih ; in the eagle ^^^tii; in the goose 
sJ^TF^* Put aQio]% reptiles mark the prodigioiis 
change ; in. the turtle j^^^th ; in the tortoise 
^^^tli;. though m the fr<^ isis high as j^^th ; dsb 
in the shark ^^^'th; in the pike j^j; In the 
tunny lyiytJ**^. 

AcocMnhhg to Serres, the degree in which the 
crura cerebri diverge anteriorly to the annular pro- 
tuberance) together with the size of the third ven- 
tride and tii^. development of. the optic thalami, 
are tfaei b^st. criteria of the amount of intelligence 
possessed: by iih ahimnd; If this rule prove to be 
coraect^itivnllittost probgfbly be foiind to res6lve 
itscsTf into some other less obscure chat'acter. 
• The partfcolar parts, then, of the brain which ap- 
pear to be most developed in man are the convolu- 
tions of the hemispheres, the corpus callosum, the 
corpora stria^ and the optic thalami. The fornix 
aiM.pes hippocampi attain their highest develop- 
ment in some of the mammals, but not in man. 
The convolutions exist only in some of the highest 
orders of the vertebrata ; the corpus callosum is pe- 
culiar to mammals ; the lateral ventricles do not 
exist except in the same order of animals, and no 
atdmal except man and the dolphin (DelpMnits 
DefyhU)y is known to have three horns, as they are 
barbarously termed, in these cavities. The corpora 
striata are developed in the direct tatio of the cere- 

6 



AND VBRTSBBATS AKIMALS. 65 

lirum itfelf, or are grater in inan and the highef ani* 
nials ; and there are none in birds, reptiles, and fishes^ 
The optic thalami are developed in the direct ratio 
of the brain in mammals, birds, and reptiles; in 
fishes they do not exist. The fornix is not found 
in reptiles and fishes ; it is deficient also in most 
birds ; while in some, as in the parrots and eagles, a 
rudiment of it is discovered. In mammals> on the 
oontrary, it is constant, and most developed in the 
Rodentia, as in the rabbit, squirrel, and beave^ ; it 
is less developed in the Ruminantia, still less in the 
Camivora, Quadnimana, and Man. The comu 
ammonis does not exist in birds, reptiles, or fishes ; 
and among mammals its development obeys the 
same law as the fornix. The pineal gland is found 
in all the vertebrate animals>-^mammals, birds, 
reptiles, and fishes. 

Tlie cerebellum consists in fishes of two distinct 
portions, — a middle lobe, connected with the optic 
tubercles, and lateral layers, proceeding firom, or 
continuous with, the restifbrm bodies* These two 
portions are insulated and disjointed throughout the 
whole order of fishes. The same are the elements 
of the cerebellum in the higher orders of animak*; 
the superior vermiform process, connected in all 
with the optic lobes, represents the first, while the 
hemispheres continuous with the restifi)rm bodies 
represent the others. These two portions of the 
cerebellum should be regarded as distinct, even 
when continuous the one with the other, as in the 

B 
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higher orders ; they are devdoped uniformly in the 
inverse ratio of each other* 

It would be tedious to enter on the variations of 
the nerves in the different orders of vertebrate ani- 
mals; the general plan on which they are distributed^ 
both as respects the cerebro-spinal and ganglionic 
systems, is the same, the varieties being dependent 
on the variations in the existence and the develop* 
ment of organs subservient to the habits of the seve-« 
ral orders of animals* 
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CHAPTER IV. 

THE NERVOUS SYSTEM IN THE AVERTBBBATED 

ORDERS OF ANIMALS. 

It has been a favourite doctrine with many phy* 
Biologists^ that irritability, in its limited signification, 
or as denoting the susceptibility of movement or 
contraction on the application of a stimulus, is in- 
dependent of the nervous power. This property 
they conceive to be inherent in particular tissues, as 
in the muscular fibre of animals and certain fibres 
of plants ; and they have been accustomed to sup- 
port this doctrine more especially by a reference 
to the supposed absence of nervous matter in the 
lowest orders of animals. The actions of tiiese, they 
contend, result altogether fi^m irritabifity ; that is, 
the movements of their organs are determined by 
the direct application of stimuli from without. 
Thus in such animals inhabiting die water, sub- 
stances, it is conceived, are brought into contact 
with their prehensile organs, and stimulating them 
to contract, are detained and brought within the 
reach of the assimilating powers of the animal ; and 
so they reason of the other actions belonging to such 
animals. This doctrine, however, appears to main- 
tain itself rather from die difficulty of refuting it 
than flrom any considerable weight of positive evi^ 
dence in its favour. While, however, there are 
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some animals so passive in their habits that such an 
irritability might be deemed adequate to explain all 
their phenomena, it has been found that even in 
many of these a' nervous system exists, while in 
many others equally low in the scale of life, in which 
as yet no indications of a nervous system have been 
detected, the actions are so lively, as plainly to im- 
ply sensibility, and, in consequence,' the existence of 
a nervous system. As the irritability of a part, in 
its limited signification, denotes a susceptibility in 
that part of movement on the application of a sti- 
mulus, so sensibility in a part denotes a property in 
that part of transmitting impressions made on it so 
as to affect a more or less distant internal organ ; 
which organ in turn may become a centre of excite- 
ment through other nerves to the moving organs of 
the body in general. An animal, then, which is go- 
verned exclusively by irritability, must be purely 
passive in its nature, since no act can occur in any 
of its parts or organs, except when an external sti- 
mulant )ias come into direct contact with some one 
of them ; while on the contrary, in an animal pos- 
sessed of sensibility, an external stimulus can give 
rise to a long series of acts in organs or parts dis- 
ant from that to which it was applied. Thus by an 
external agent, one external part receives an impres- 
sion ; this impression is followed by an affection of 
the nervous centre ; this again is succeeded by the 
muscular contraction of some other part or organ 
supplied with nerves from the centre ; but this con- 
traction is itself a new source qf impression to the 
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sensibility of that part, which, as in the case of the 
first external agent, becomes the cause of a new 
affection of the nervous centre, from which a new 
series of the same changes may proceed to an iii(- 
definite extent. 

It is but a few years since a nervous system was 
denied to the whole order of Zoophyta ; more mi- 
nute anatomical investigation, however, has demon- 
strated how erroneous was this inference ; and now 
its presence is acknowledged in most of the sections 
of that order, and ithas more recently been discovered 
by Ehrenberg even in the Infiisoria. It is found in 
the actinia or sea-anemone, in the medusa or sea- 
blubber, and is very distinct in the star-fish and echi- 
nus or sea-urchin. If, then, it exists demonstratively 
in animals so sluggish as these, is it possible to deny 
it to others full of life and activity, sudi as the cer- 
carise, which are distinctly sensitive to light, possess 
an acute sense of taste, distinguish, pursue, and 
seize their prey, while they avoid impinging upon 
each other, as they swim in myriads in a drop of 
water ? From such evidence, then, the fair condu- 
sion seems to be, that a nervous system exists 
throughout the animal kingdom $ though it may be, 
that, besides its transparency in most such animals, 
the additional obstacle to its discovery exists that 
it is diffused and mixed up in one homogeneous 
mass with the general tissue of the body. 

The simplest form of the nervous system in tl^ 
lower animals of the avertebrate division^ i» a series 
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of ttiiiittte nervouf knots or ganglia, connected by 
nervous fikaneots or oonunisBures; whUe the pn^r 
aerves that proceed to the periphery of the body, 
arisei not from the commissures and ganglia indif- 
ferently, but firom the ganglia only, as seen in 
Plate 6. Fig. L representing the nervous system in 
the Beroe pileos ; in which it is disposed around the 
. mouth, at the lower extremity of the body in form <»f 
a double filament with eight small ganglia. In the 
wdl-known echinodermatous animal the star-fish, a 
series of ganglia are placed around the central 
mouth, one opposite to each ray ; theseare connected 
. by a nervous chord into a complete circle, and from 
eadi ganglion a nerve is tiansmitted to the opposite 
ray, while two other nerves pass inwards from eadi 
to be distributed about the gullet within the di^ 
.of the animal. (PkOe 6, Fig. %) On a very simi- 
lar plan the nervous system is developed in the sea- 
urchin, in the medusa or sea-blubber, and in the ac- 
tinia or sea-anemone. 

In the entozoa or intestinal worms which belong 
to the Zoophyta of Cuvier, the nervous system 
should perhaps be considered as less developed. 
1^ the cuearisy for example, (Plate 6, Fig* 3.^ it is 
a simple chord, hardly exhibiting} in its coune^ any 
thing entitled to the name of ganglia ; this chord, 
however, sQMHrates into two columns above to em- 
brace the gullet, and lower in the body to endrcle 
the female organ of generation. In the animals of 
this order, which adhere to the external surface of 
others, the system is more developed, forming two 
chords, one on each side of the mesial plane. 
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Ab We ascend fitcm the zoophyta, in Cuviei^t ar- 
rangement, the Insecta stand next ; yet it is more 
eonveni^nt to consider before these the annelidaor 
red'blood^ worms ; which present as great a tr- 
rfety in the development of their nerrous system 
as in that of their bodily (hune« In the planariae, 
and in the simplest of the aquatic worms, traces of 
a nervous longitudinal chord are perceived with 
difficulty; and even in the naiads and some of the 
nereids, the central chord is as simple as in the 
asoaris and other intestinal worms. Ganglionic 
enlargements are hardly ^Kscovered even in the more 
developed air«breathing earth-worm, along the mid^ 
die chord, though numerous lateral nerves extend 
to^ iben highly moveable segments and very sensi- 
tive skin, and two encephalic ganglia embrace the 
gullet at their anterior extremity, {Plate 6, Fig 4). 
■■ When the body of the annelida acquires a greater 
lateral development, as in the leech or the sea- 
mouse, the nervous columns and gaagKa become 
• more con^icuous. The ganglia in the leedi are 
' about twenty ^five in number ; and are placed closer 
'to each other in the anterior part of the nervous 
oodumn than in the posterior; or thiere is here an 
: incUcation of that nervous concentration, which cha- 
iaeterisea the higher orders of the articulata. 
' Throughout this order, then, there is a remarkable 
> illustration of the uniform connection between the 
development and the action of parts, and the com- 
plei^ity of the nervous system. 
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In Insects, the general character of the nertoiui 
system is still the same, but more developed ; while 
its successive changes may be traced from the lar- 
va state tlirough the pupa to its perfect maturity in 
the imago or coBopl^te insect In the larva state^ 
the nervous column shews a development very simi* 
lar to that in the annelidai, or it is often a nearly 
simple cylinder, without any conspicuous enlarge- 
ment. Some insects, as the myriapods^ preserve 
this helminthoid form of the nervous system in the 
mature state, and the simplicity of their outward 
form, and the imperfection of their internal organs 
are in accordance with this inferior development of 
their nervous system. 

The distinct distribution of certainf nerves, deri- 
ved from the nervous centre even in the lowest 
tribes, as in the star-fish, to the organs of locomo- 
tion, and o£ others to the organs of sensation and 
various internal parts, seemed to point out, frbm thfe 
first, the same divisicm into motor and sensific por- 
tions in the avertebrate as in the vertebrate tribes. 
In insects, however, this distinction becomes alto- 
gether unequivocal, as might be expected in ani- 
mals in which the motor power acquires so extend- 
ed a development. The abdominal nervous cokmnis 
of insects, were long since correctly regarded as 
Corresponding to the cerebro>-spinal system of the 
vertebrata ; or their nervous system corresponds at 
once to the ganglionic nerves and nervous (centre 
of the same animals* There are generally at fitst 
thirteen pairs of approximated ganglia correspond- 
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ing with the origimd segments along the middle of 
the ventral surfiice, and the gullet penetrates the 
nenrous columns between the first and second jMurs 
c^ ganglia, or the first pair only are si^ra-oesopluh- 
g^eal, or cephalic. The ganglia at first are nearly 
at equal distances and of equal sizes, as in the worms; 
but as the animal advances, the ganglia and columns 
of opposite sides approximate, and become concen- 
trated in a longitudinal direction, so as to become 
accumulated towards the place where, in the adult 
state, nervous power is more required. The change 
in the development of the nervous system in the pso • 
gress of an insect, is proportioned to the degree of 
alteration produced on' it, as its metamorphosis pro- 
ceeds and is completed. . In the larva state, the 
cesophageal ring is broader, corresponding to the 
extreme voracity of the animal in that state, — a ca^ 
terfMllar being computed to devour and digest three 
times its own weight of aliment in twenty-four 
hours. In Plate 6 is exhibited the respective con- 
ditions of the nervous system, ai| described and fi- 
gured by Hefold, in the PapUio BrdssietBy or com- 
mon cabbage butterfly, in the states of larva, Fig. 
5 ; pupa, Fig« 6 ; and imago, Fig. 7« 

It was in the arachnida, for example in the scor- 
pion, that a continuous motor tract along the siir- 
fiice of the nervous column was first pointed out by 
Treviranus and Muller ; it is seen in their figure 
(Plate 7, Fig. 1.), running by the side of the ganglia. 
As it lies over the sensific, it does not correspond in 
place to the motor tract of the cerebro-spinal axia 
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of die yetUbnta, in tvfaidb k is formed by the an- 
terior orinferioir cokmns. This, hovrever, is but a 
port of ageaeml law of inversion as to the position 
of the nervous S3rBtein in the articulata. 

The devdopment of the nervous system in the 
whole tribe of arachnida, well accords with the ^ac- 
tivity of their habits, and the energy of their func - 
tions in general. 

In the Crustacea, the nervous system exhilnts a 
variety of character, not less remarkable than an- 
sw^ing to the diversity of form and function ob- 
served in the order ; in some it hardly exceeds its 
ccmdttion in the lowest worms, while in others it 
approaches to the development which belongs to 
the molluscous animals. The same tendency to 
concentration of the nervous system, as it becomes 
^ mate developed, is observed here as in the inseeta. 
Plate 7, Figoi^s 2, 3, 4, and 5, grouped from Au- 
douio, Edwards, Sucoow, and Grant, exhibit the 
- nervous system in the Tahtrus locusts, the cymo- 
thea, the lobster^ and the maia. 

In the molluscous animals of all the avertebrata, 
^e nervous system attains tlie greatest develop- 
ment ; yet a difficulty immediately strikes us here, 
'for many of ^e molluscous tribes appear among 
'the most slugg^h of the whole chain of animals ; 
and it seems cUfficult to admit any accordance be- 
tween function and development, when we find the 
•nervous system of an oyster, mussel, whelk, or lim- 
'pet, placed above that of the industrious bee, and 
• the provident ant. The molluscs, however, do n<>t 
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SO mudi form a group in wbidi throughout, the ner- 
vous system is more highly ^splayed than in the 
aoophy ta and articulata, as a group in which that 
system assumes a new type; whidi, in the least 
evolved state, shoidd not be ocmsidered as more 
perfect than that of the aiticulata, though, in the 
progress of development, as the animals grow in 
structure and function, it undoubtedly stands supe- 
rior to that of the other atert«brated orders, and 
makes a dose approach to the state in which the 
same system is found in the vertebrated dasaes* 
Plate 8, Fig. 1, exhibits the nervous system in the 
common mussel. . We see two large white ganglia 
placed on the lateral parts of the mouth (^^), 
and sending numerous branches to the lips ; two of 
which often form a distinct supra-cesoj^ageal or en- 
cephalic ganglion, after encompassing the gullet ; 
and two others form a double ganglion just below 
- the first pair. From the same ganglia nervous eo- 
Kmins proceed backward along theinferior surfiioe 
of the abdominal cavity, to the base of the muscu- 
lar foot, where the middle pair of ganglia («, d) are 
placed. These latter vary much in size> according 
to the magnitude of the foot which ihey supply. 
The columns being continued backwards, form <m 
the inferior surface of the great abductor mnsde of 
the valves, a third pair of ganglia at «, varying in 
rize with the musde, and sending nerves to the 
posterior part of the trunk and the adjacent organs. 
From the large nerves (/) branches axo traced to 
the giUs. 
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It would be tediouis to trace the successive steps 
by which this system is unfolded through the seve- 
ral orders of this great class, from the acephala, to 
which the mussel belongs, through the cirrhopo- 

^ da, brachiopoda, gasteropoda, and pteropoda, up 
to the cephalopoda, in which the development of 
the nervous system comes nearest to that of the 
vertebrata ; since the only conclusion to be drawn 
from these anatomical descriptions, namely, that 
every advance in function is accompanied with a 
corresponding advance in development, has already 
been sufficiently illustrated. A slight reference to 
the state of this system in the highest of the mol- 
lusca and of the avertebrate tribes, will form a pro- 
per termination to this sketch of the nervous sys- 
tem. In these the gullet still perforates the brain, 
as in all the inferior classes, but the greatest part 
of that organ, and of the symmetrical columns pro- 
duced from it, are, in them, situated above the ali- 
mentary canal. The brain is enclosed in a distinct 
cranium; many symmetrical ganglia are formed 
both before and behind that organ ; and sympathe- 
tic ganglia appear in the abdominal cavity. Plate 8, 
Fig. 2, afler Chiaje, of the skull of the argonauta, 
laid open from behind, will give some idea of its 
development. The brain (a) is of a roundish form, 
and descends to encircle the gullet (i) ; it gives off 
the large optic nerves (^) which perforate the skull 
to reach the pedunculated eyes. From the brain 

, also are 4^riy^d the separate great symmetrical co- 
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himns (6, 6), which are directed backwards to the 
parallel ganglia (c,c). When the supra-oesopha- 
geal ganglion and the oesophagus are removed, the 
great lateral sulnoesophageal pedal ganglia (/) are 
found to send nerves (df dj d^ e^ e\ along with the 
bloodvessels, to nullify on the canal of the arms. 
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CHAPTER V. 

OF IRRITABILITY IN PLANTS AND ANIMALS. 

The simplest &culty possessed by organized 
beings, plants as well as animals, is Irritability, 
or, in its largest sense, that susceptibility of being 
acted upon, otherwise than merely chemically or 
merely mechanically, by various agents, such as 
heat, light, air; aliment, and the like, so as to 
evince various phenomena, which, for the sake of 
distinction, may be called vital : it is by the posses« 
sion of this &culty or susceptibility that such beings 
are distinguished from inorganic, or mineral sub- 
stances in general ; and it is by the display of these 
phenomena that Life, in its simplest state, exists. 
Life, then, and irritation, or irritability in action, 
are synonymous terms ; it implies certain motions 
characteristic of organized beings in general, but 
not such as are either instinctive or rational, al- 
though, in their character and results, they are 
oflen equally, if not more wonderful than either. 
It is proper to be aware, however, as we have be- 
fore hinted, that, by some physiologists, — ^for ex* 
ample, by Dr Good and others, who believe in the 
existence of a Living Principle, as a distinct enti- 
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ty, — these vital motions are regwded as iostioctive* 
'' The law of instincty" says Dr Qeod, ^* is the law 
of the vital principle; instinctive actions are the 
actions of the living principle." By M. Virey also, 
these organic motions are regarded raerdy as 4 
qpedes of instinct ; under which genial tenn he 
inchidesy as well the mechanism of cNrganisationi as 
^* those spontaneous outward impulses which, like 
the former, manifest themsdves without the inter*, 
vention of intelligence." We hope to make it ap- 
pear> however, that the two are^ in the main, aa 
distinct from each other in their nature and condi* 
tions, as either of them is frmn reason. 

It is then to simple irritation that we ascribe the 
duef kiiida of vital action, whether obviikui to the 
senses or inferred, in which the fimctifni common'^ 
ly called organic, suchas the digestion of the alime&tr 
the circulation of the fluids, secretion and abaorp-. 
turn, consist, — ^ftmcUons carried on not only without 
the wOl, but without the oonscioosness of ihe being 
^1 which they are taking place. 

Organic Hfe is exemplified in its amplest form by 
plants, since, in them, the indicationaof any super* 
added functioDS, dependent on the possession of 
certain odier fiumlties besides inritaflbility, irtitch 
moat animals display, are-in gcnend soBiewhat am* 
biguouB. Nor is it merdy in the motidus conti* 
niially going on within themselves, by virtue of 
certsin common stimvdi, to which they are con* 
^tsitly ei:po8ed,that t^ irritabilityof pkntaconnsts, 
Muce many of them display very vemarkalde move* 



BO. IBRITABILITY IN PLANTS AND ANIMALS. 

ments when certain parts of their surface are ex- 
posed to the touch or to other mechanical agents. 
It is familiarly known to every body, that if the 
finger be applied, however slightly, to the leaves of 
tlie humble plant (Mimosa pudica)^ they imme- 
diately acknowledge the impression and subside ; 
and if a fiy or other small insect alight on the leaf 
of the Venus fly trap (DioruBa muscipuiajy it is 
often suddenly imprisoned, by the closing of the 
leaf over it in the manner of a cup. In like man- 
ner, the stamens of the common barbery (Berberis 
vulgarisjy of the prickly pear (Cactus cpuntiaj, a 
kind of nettle (Urtica piluliferaj^ and of several 
other plants, are immediately stimulated to very 
remarkable motions by the application to them of 
various agents. These motions are the result of 
mere irritation, and similar to those which may be 
excited in the muscles of an apoplectic man — ^in 
whom the organic functions alone continue to be 
performed — by similar means. But by far the 
most wonderful examples of the irritation of plants, 
are the processes continually going on within them- 
selves, from which result the assimilation of their 
aliment, the motion of their sap, and in particular, 
die periodical formation of their several parts, such 
as the leaves and flowess, the exquisite delicacy 
and beauty of the structure of which, and the direct 
subserviency of each part to the usefulness of the 
whole, infinitely surpass those of any production of 
either instinct or reason that ever existed; nay, 
some of the motions of plants bear the closest affin 
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nitf to the actual inatinctai of ammals. But aa it 
does not yet appear htm tat tlieae are produced bf 
any apparatus of sensatum, such as exists in ani* 
mala, it seems proper to take notice of them heM 
under the head of irritahfltty, rather than to place 
them under the same head with aninnl instinct. 
It is weU known to every body, that if a plant be 
hept in a Mom which is lighted only by one smaK 
hde, it win always shoot towards that aperture, and 
hairing passed through it, will sAerwmds v<^etaile 
in its natural direction ; and it is equally so that 
many plants^ thehop-piant (Hmmdtm Lupmku)^ £6r 
-example, revolving round a pole, and the gorgeous 
sun-flower (Helioiropiwm annuum), rotating on Jts 
tMem, follow the course of the sun. The experi- 
ment of Dr Percivai also, in pro^ of the tendency 
of plants to move in search of pure -air, has often 
•been appealed to. ^Several years ago," says he, 
** while engaged in a course of experiments to as- 
certain the influence of Qssed air on vegetation, the 
follovmig fact repeatecHy occurred to me. A ^rig 
Off mint suspended by the root, with the head down- 
wardst in tiie nudcDe ^ass-vessd of Dr Nooth's 
madiioe, continued to thrive vigorously, without 
any other pabulum than what was supplied by the 
stream of mefAstic gas to which it was exposed. 
In twenty- £9UT hours the stem formed into a curve, 
the head became erect and gradually ascended to- 
wards the mouth of the vessd, thus producing, by 
successive effints, a new and imusual oonflguration 
of its parts. 8odi exertions in the sprig of mint to 

F 
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rectify its inverted position, and to remove from r 
foreign to its natural element, seems to evince vo- 
lition to avoid what is evil, and to recover what had 
been experienced to be good." The same tendency 
also is constantly evinced by the phimula of the 
seeds of plants, which, in whatever" direction the 
seed be sown, always rises into the mr, while the 
radicle with equal constancy ftinks deeper and 
deeper into the soil. In this case, while the for- 
mer ascends, in search of air, the latter descends in 
search of moisture ; and the power which all roots 
display of altering their course whenever they ap- 
proach a substance which would afford them insuf- 
ficient nourishment, and of shooting towards any 
thing which promises them abundance of this, has 
been very frequently remarked. Lord Kames re- 
lates an instance in which a fine compost for fiowers 
was. left for two or three years at the foot of an elm, 
iuid, in this period, the greater part of the root of 
the tree had shot into it ; and it hs» been proved 
by repeated experiments, that if a wet sponge be 
placed near a root, exposed to the air, the fibres of 
the root will extend towards it, and change their 
course as oflen as the situation of the sponge is 
changed. Now these motions of plants, unlike 
those of certain parts of the humble plant, the 
Venus' fly-trap, the prickly pear, and others to 
which we have already alluded, are not the resuh 
•of any direct stimulus applied to them, but take 
place rather from the defect of such stimulus. The 
plant in comparative darkness moves in search of 
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^ light, the hop and the 8an-*filower, which the sun is 
deserting, move in search of heat, the sprig of mint 
in carbonic add, and the plumula of seeds in earth, 
move in search of air, while tlie radicle of seeds 
and the roots of plants in general, in comparatiyely 
arid situations, move in search of moisture ; and all 
these, light, heat, air, and moisture, are the ordi- 
jiary and essential stimuli of plants, but they cannot 
act where they are not These motions of plants, 
therefore, cannot arise from any direct irritation, 
but must proceed from sometliing analogous to the 
sensation of a want, originating in an indirect irri- 
tation excited by the absence of their accustomed 
stimuli, and prompting them to the proper means 
of relieving it by motions quite analogous to those 
which in animals are caUed instinctive. They do 
not imply thought any more than the satisfying of 
hunger, by taking food implies thought ; but do 
they not imply sensation in that modification of it 
which is called touch ? 

Nor is it only in pursuit of good, but also In 
warding off evil, that many plants appear to display 
a form of instinct. This is the case with the Con- 
volvulus arvensis, the Anagallis arvensis, or poor 
man's weather-glass, and many others, which con- 
stantly fold up their petals in cold cloudy weather, 
or at the approach of rain, and do not again unfold 
them till cheered by the returning sun. These 
instances, however, are less conclusive in favour of 
the doctrine which ascribes instinct to plants^ than 
those previously adduced ; since it may be made a 
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questvMi) whether the tnotkmii, In thene tiscJis, 4a ' 
not ari8e-*4ike the reputed deep of ptonts-^rfttfaer 
fhim the hil»rii»Kaon of ordinary actions^ thwn iroai 
the supervention of new ones. Peihapt k is the 
eicfMimion.of the petals, when acted on. by the 
BthnHlus of light and beat during &ir wealhcr. 
Which alioold be constdeited «» their actite stale, 
while the ckNiure of them, when these «re with- 
drawn, ahonid foe regarded as their repose ; but in 
. the iuaUUiees previously adduced, there can be no 
atnbiguiti^ and as motions similar to them, wlKen 
dtspkyed hfy animais, ape witho%rt^ hesitation ad»nt<- 
ted aa evidences of. ihetr instinct, they must be 
taken as proof of an andbgeus function in pliints, 
and appear to be explicable in the manner above 
propoiBed. • 

What has been said of the irritation of plants may 
be applied equally to that of animals. It is lotpckk 
this itot depencb the action, more or less constatk, 
of the stomach and intestines, of the heait, and of 
all the otheif viscem Wl»ch minister directly or in- 
directly to the several orgmic fimctvsns, as well as 
that-Unfinitely more wooderful^^ the extmmities 
of the bloodvessels, fWicn Vhidi readts as weH the 
primeiryformation as the continued Bubsequentmain- 
tenacce m a state of integtity of all the orgims of 
the body. And what remit of ei^er Instinct or 
Rational actions, — What snail's dieU, whatt spidef !s 
web, what bee's comb, what bird's nest, what 
beovcekliut on the one hand, or, on theother, what 
pieoe :of wovkmamhip that ever issued from the 
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hand of ki^q, gifted ^th the highest degree of in- 
t^BigtiiM profound in every depurtm^t of SGience, 
and d^Kiil in every bittneb of «rt» can for a moment 
compete, in deUcacy liod beauty of structurei or in 
subierviency of means totbeend in view, with tlie 
eye or eav of ibe humUes^ reptile that orawb? 
How adxmrably, likewise, is each orgm of every 
animal adapted, not only to the function in gene- 
rals to which it ministers, but U> the particular mo^ 
dili^tion of that very function, as conneoted with the 
habits of the individual ; or rather, assuming what 
^ppciars to be really the case, that the habits of ani- 
mals are dependent on their organization, how per^ 
feet is the hannony of structiure betw^n all the or- 
gans of every animal, as conducing equaOy to cer**' 
tain habits I Where do we find the rigid spine,. 
the hinge^like wrist, and the few and hoof^dad 
toes, which characterise a vegetable feeder, asso- 
ciated with the broad jaw-bone, with its hinge-like 
j<Hnt au4 powerful elevating musdesi and the shaip- 
pojnted teethy or with the simply and short stQm«db 
anil intestines whid) distinguish a earnivoroiua qua*^ 
drup^ ; or where, on the otbtiv him4 the fle^dble 
spinei the rotating wriatt and th^ numerous well* 
armed toee^ adftpled ^ s^iainy wd retaining livings 
pre^i assQcaated with the long and narrow jaw-bonet, 
with its revolving joint and strong lateral muscles, 
and the broad flat teeth, calculated for grinding 
grass, or with the numerous stomachs and Idng.anck 
complicated intestinal canal, approt>riated to its di«f 
g^tHmu ? « The reason*'' eaya Kant» ^ ofiiheMX'^ 
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istence," and he might have added of the character, 
*^ of each part of an organized being resides in the 
whole f and how admirably is the correspondence, - 
in this respect, of all the parts of every tribe of ani^ 
mals, can be only conceived even by one who has 
within his grasp, as it were, the whole of animated 
nature, and is master in detail, of the anatomy and 
I^ysiology of every individual which it embraces. 
Where shall we look, among the results of dther 
Reason or Instinct, for productions at once so ex- 
quisite, considered individually, and so harmonious, 
when contemplated as parts of a stupendous whole, 
as these results of simple irritation ? 
' It has been presumed by some authors, who seem, 
like Good and Virey, to have confounded the ac- 
tions just described with those properly called in- 
stinctive, that the latter are merely the operations 
of a kiiid of machinery obeying certain fixed laewif, 
like those of attraction and repulsion, of which each' 
of the inferior animals, presuming that they are ac^ . 
tuated by instinct alone, is an example ; and, con- 
sequently, that the various structures^ such as the 
shell of the snail, the web of the spider, and so 
forth, which result from such operations, are only 
one remove, with respect to their manner of forma- 
tion, from the arrangement of diatter constituting 
the hoar-frost which forms on the window in a win- 
ter night, or a salt which crystallizes froni its solu-* 
tioQ.- This doctrine appears to have originated* 
with Pereira in 1 554, and was subsequently ad<^t- 
ed by Descartes, Buffpn, and many others. In all 
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probability> howeyer, it is not so much to really in- 
stinctive actions as to those which we haye just de- 
icribed as proceeding from irritation that it is ap- 
plicable. And, indeed, in as fiur as the internal ad- 
ministration of their bodies is concerned, not only 
the lower tribes of animals, but man also, seems to 
be little better than a machine, acting in blind obe- 
dience to laws» vital indeed, and so far superior to 
those which regtdate the condensation of a vapour, 
or the crystaliizatioa of a ^t, but still entirely in- 
dependent, as respects the major part of them, as 
well of the consciousness, as of the volition of the 
individual in which they manifest themselves. The 
actions, then, resulting from these laws may be re- 
garded perhaps as something intermediate, as it 
were, between those which take place in the mine- 
ral kingdom and those properly called instinctive. 

Before proceeding further, however, the view 
just alluded to, which confounds organic acts with 
lame instinctive acts, merits a brief consideration* 
This view, perhaps, dates from the vegetative soul 
of Plato, and runs more w less throughout many 
systems both ancient and modern,^ — ^the construct- 
ing soul of Aristotle, the impetum faciens of Hip* 
pocrates, the archasus of Paracelsus and Van Hel-* 
mont, and the formative appetency and propensity 
of more recent ones,— *-for there is this common So 
all these varied views and expressions, that some- 
thing like inteUigence or consciousness of design is 
implied as existing in the principle made to direct 
and {ffeside over organic acts. And the prevalence 
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of this mode of exploinu^ sueh acts through so 
many ages nay be.a8cribed to that cMurly propen- 
sity among men to satisly their passion for giving 
causes to events and the like, to caU in the agency 
of animate beings in the ^bape of agoddess^ nymphy 
or genius loci» as often ^ they fail to hit upon a mor^ 
intelligible cause. But let us consider how far there 
are any points of resemblance betlvei^ organic and 
instinctive acts, in order to draw Ihe proper line of 
duBtinction between them. Organic acts are not aQ 
of the same kind ; one description is analogous in 
effect to the operatioas of chemistry, while another 
bears an analogy to Buedianioal results. Thus, the 
conversion of alimaat into chyme in the stomachy 
the sqoaration by the lacteal tubes of the chyle 
from the mixture of chyme, bile, and pancreatic 
juice contained in the intestinal canal ; the convert 
sion of the chyle into the blood ; the purification 
of the blood in the lungs under the influence of the 
atmospheric air ; the formation of the several con-* 
stituents of the secretions ; the deposition of new 
matter for the growth and repair of the solids ; and, 
finally, the removal of decayed or exhausted tissues^ 
are so many operations stricUy analogous to the or^ 
dinary effects of diemistry, though not produced in 
accordance with the known laws whidi regulate the 
chemistry of inert bodies. These processes, indeed,* 
constitute organic chemistry, and the bodies con* 
eemed are, as in every other kind of chemistry^ 
minute particles acting on each other at insenaibte 
distances, by attraction and reputeiooy the partidM 
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here being not mere atoms^ but organic partidea or 
moleqiiles. Tbese organic molecules^ by the at« 
tractions and repulsions, and the capabilities of 
change under the variati<m of conditions and dr- 
comstances to which they are subjected, are instfu* 
mental in the growth and development, the rqwr 
afud maintenance, and, finaUy» in the decay and 
death, of animal bodies. Het e^ thei^ are thousanda 
and tens of thousands of organic molecules unceas-i 
ingly ranging themsdves each in its i^ipropriate 
plaoe^ dianging that place to assume a new sttua* 
1i(», and altering their very nature to fit themsehrcs 
for new drcumstances ; so that the ooUective effect 
of the acts and changes of each is the productiim 
and suf^port of a machine unequalled in the intrii* 
cacy of its parts, unparallded in the com|dexity of 
its movements* What may be csUed a poetical 
solution of these phenomena ie^ to conceive eadi of 
these numerous particles endowed with inteUigenoe 
and consciousiieiis, and capacity of action suffideat 
to enable it to perform its particular task, so ^t 
the united operation of the whole multitude may 
give effect to the produotion and maintenanoe ef 
an animal body^ This, howev^, becomes a highly 
rational view when^ changed to this-ftvm: it has 
pleased the Almighty Author of Nature to impressp' 
far to cause to be impressed^ on such molecules oer^ 
%0m capacities of action to be called fmrth varkma* 
ly under diffident drcunistancea ci podtioA, iitt«^ 
parted and withdrawn under defim^ eionditl9n% so 
that thdr blipd mi uACpnadous action <m eadb 
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Other has for its result the animal frame, a work of 
the most perfect design, — the chief wonder of crea- 
tion. 

The analogy between the operation of such mole- 
cules and what are generally known as the opera- 
tions of instinct, cannot but be discovered on the 
most superficial glance. Nor would it be illogical, 
however little it may be expedient, to term the at- 
tractions of such molecules instinctive affinities. 

While, then, there is an undeniable analogy be- 
tween the acts commonly regarded as instinctive, 
and those processes of the living machine, there is 
also a broad line of distinction, the former being 
exclusively acts of relation or animal acts, and, at 
the same time, of a mechanical nature, or analogous 
to mechanical movement, while the latter are assimi- 
lative actions, and analogous to chemical operations. 

The acts, however, of a mechanical kind belong- 
ing to the functions of assimilation make a nearer 
approach to ordinary instinctive acts, and are, in- 
deed, often ranked under instinct; for example, 
the contraction of the heart in the circulation of the 
blood, the enlargement of the chest in respiration, 
the evacuation of the stomach in vomiting, and the 
expulsion of the contents of the bladder and rec- 
tum. These acts, in as far as they are independent 
of the wiU, are termed automatic ; and, while most 
of them become so far subject to the will, they are 
all at birth involuntary, the influence of the Will 
over them being altogether acquired. With the 
exception of the heart's contraction^ concerning the 
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exact nature of which physiologists are not yet 
agreed, aU the above acts are dependent upon sen- 
sation ; from which it will afterwards appear that 
all ordinary instinctive operations result. And it 
will perhaps &cilitate the exposition of the connec- 
tion between sensation and instinct, to consider 
such acts along with instinctive acts, as less equivo- 
cally under the influence of that principle. 
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CHAPTER VI. 



SKAT OF IRRITABILITY. 



With respect to the immediate seat of irritabi- 
lity, which we have just treated of as an attribute 
of organized beings, there is reason to believe that, 
like all analogous Acuities, it is situated, in animals, 
in some part of the nervous system; and as we 
know that the faculties and powers imparted re- 
spectively by the spinal chord and brain, situated 
within the vertebral canal and skull of such animals 
as are furnished with a skeleton, are quite distinct 
from irritability, and that this faculty continues im- 
impaired when the influence of both these portions 
of the nervous system is suspended, we should be 
disposed, apriariy to refer irritability to the gan- 
glionic, as the only remaining portion of the system 
in question. This system, as has already been shewn, 
consists essentially of two sets of knots of nervous 
matter, situated one on each side of the body, on a 
line principally with the spine, — ^in animals furnish- 
ed with one, — ^but before it, and connected toge- 
ther by slender chords and net-works, which fur- 
ther extend from them in all directions. In animals 
without flkeletons, it is^ of course, amalgamated, as 
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hwei^ with Uie8[MBal and cerebral systems. Now, 
aooordingto Sir Charles Bdl, ^^ we Imow only what 
the sympathetic nerve^-^^be main branch of the 
ganglionic systetn-^^^ is not; and by that means are 
left to conjecture what are its ftinctions.^ But be- 
sides this negative evidence in fitrour of Ihe theory 
that it is the nnmediate seat of irritabflity, some 
positiye &cts may be addaoed in itt support. And 
in the first plaoey it may be alleged that as the dis- 
play of sensibility and of thought by every tribe of 
animals as we rise in the scale of creatioii, is seve- 
rally coeval with ihe appearance of a q>inal diord 
and Ji brains—the adcnowkdged seat ai these fa-^ 
cultieS'---so the first indicaticm of hritalufity is co- 
eval, in generti, with that of A ganglionic system of 
nerves, whidi, of course, therefore, is the first met 
with in the ascending scale of animals. The gan- 
glionic sysfeein of nerves, moreover, as ministering 
af^arently to an essential oondition of any degree 
of development, is mrely or never found wanting, 
however monstlrous the infairt may be; whereas 
sensiblttcy and the fiicuhy <^ thia^ng being, as it 
were, advaititious properties, the spinal diord has 
not imirequently, and the brain very often, been 
found defective. Further, this system of nerves is, 
in general, relatively larger in children and females, 
than in adults and males, and it is commonly very 
small in old persons; and it is wdl known how 
much the imtability of old persons commonly iaUs 
short of that df middle-^iged persons ^and naaks, and 
the irritability of these again, diat of dlfldl^en and 
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. females. Finally, the internal structure of the gah- 
glionsi and of the nerves connected with them, is very 
similar to that of the sensific system in general; 
and as we know that the former do not impart sen- 
ilibility, it is only fair to believe that they impart an 
analogous faculty ; and what is so analogous as.' ir- 
ritability ? It is remarkable also, that, wherever the 
irritability of two or more oi^ans of the body seems 
to be of a different character, a corresponding dif- 
ference has been observed in the particular struc- 
ture of the ganglionic nerves which supply them. It 
may be objected to this doctrine respecting the im- 
mediate seat of irritability, first, that plants, althdi^ 
they possess irritability, have no nerves whatever ; 
secondly, that the ganglia which send nerves to 
any particular organ, may be removed without de • 
priving this organ of its irritability; and, thirdly, 
that the distribution of this system of nerves is too 
circumscribed, to allow of our attributing to it a 
faculty possessed by every part of the body. 

To the first objection, however, it may be replied, 
that supposed traces of a nervous system have been 
detected in plants, and, what is remarkable, chiefly 
in those which afford the most striking instances of 
irritability ; and even though no such traces had 
been found, it would be as unreasonable to deny 
that the ganglionic system of nerves is the imme- 
diate seat of irritability in animals, because plants 
have no such system, as it would be to deny that 
the stomach and heart are, in most animals, the 
chief agenta in effecting digesUon and the motions 
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of the fluids, because plants perfbnn these functions 
without their aid. To the second objection it may 
be answered, that,- when we remove a ganglion, we 
do not immediately impede the functions of the 
nerves connected with it, each point of such nerves 
— ^which, in this respect, are unlike the spinal 
nerves — being a source of nervous energy to itself, 
and quite independent, for a time, on any common 
centre. Lastly, against the third objection it may 
be said, that such is the communication between 
the spinal and ganglionic nerves in numerous parts 
of the body, that we seem to be justified in believ- 
ing that whithersoever a nerve from the former 
system proceeds, thither a filament from the latter 
accompanies it, and, consequently, that the distri- 
bution of the ganglionic nerves, however i^parent- 
ly circumscribed, is in fact universal. Upon the 
whole, we are disposed to think favourably of the 
theory in question; and we have dwelt upon it, 
perhaps, at somewhat greater length than the sub- 
ject may seem to have demanded, firom our desire 
to assign <'a local habitation'' to the fiiculty of irrita- 
bility, as well as to those of which we are presently 
to speak, and thus to establish, not only the differ- 
ences in the condition of functions which we have 
prestuned to be different, but also, as fiur as possi- 
ble, the source of these differences, as connected 
with the organization of the body. 

We shall conclude these arguments by briefly 
drawing upon the lucid account of the history of 
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the gaaglioaic nerves^ as given by oar latnented 
firietid Dr Eietcher.* 

Bc^Kce the time of Ga!eti, the gangfionic syMtnn 
of nerves was entirely unknown, and although fyy 
faim and his foUowers, the Arabians, the existence 
of diis system, as well as its supposed origin, was 
pointed out, it was not till ^tte time of Willts diat 
Ite gttiglionic nerves were generally considered as 
a part of t^e nervous system at alL Willis, how* 
lever, still lodked upon tiiem as merdy an append* 
^age to the cerebro*spinal system, and represented 
lliem, both in his verbal description of them, and 
in his Curious diagrams of their distribution, as 
growing upon the latter ^^ ut frutex super alio fru- 
tioe r and this notion having been adopted by nu«- 
merous other writers, both before and since the 
time diat their independence was insisted on by 
Winslow, it has become a prevalent custom to regard 
these nerves as of very secondary importance, and 
-ihe names imposed upon the system in general, as 
w^ as die uses assigned to it, have generally cor- 
responded witii ti^is idea. But it were neetfless, in 
this ^K3e, to follow our author through all the un- 
tenable opinions that have been entertained con- 
cerning these nerves. Even in the present day, 
the Amettons of this system is matter of dispute ; 
Mr Mayo feUows Dr Bostock and others in saying 
" it is unknown" (OwtUnes of Physiology ^ 1833); 
and Dr Hemy, in his report to the British Asso- 
ciation of the same year, observes, that it *' is mat- 

* Rudiments of Phjeiology, part ii* a, p. 64, note a. 
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ter, at present, of conjecture." This, however, we 
hope we have persuaded the reader, is far from 
being the case; and it is probable, from the circum.- 
stance of the ganglionic system of nerves not havr 
ing been generally introduced to the notice of phyr 
siologists, till their minds were fully made up re- 
specting the cerebro-spinal system as the only pri- 
mary source of nervous energy, as it is called, that 
the real independence of the former has been over- 
looked, and facts warped in support of prejudice 
and habit. Perhaps Winslow was the first to de- 
scribe the ganglions of the sympathetic system as a 
kind of nuclei, or Uttle^br^ins, generating a peculiar 
property or power of their own, — a description 
which was adopted by Le Cat ; but it is from the 
celebrated Essay of Johnstone {On the Use of the 
Ganglionsy 1771), that the origin of the opinion 
that they are the primary source of irritability may 
be dated. The notion of the independence of the 
ganglionic system was espoused by Cuvier, and 
particularly insisted on, ifith his accustomed elo- 
quence, by Bichdt, who represented all the gan- 
glions of this system as '^ des centres particuliers de 
la vie organique, analogues au grand et unique cen- 
tre de la vie animale, qui est le cerveau ;" and who 
further demonstrated, not only that all these gan- 
glions were collectively independent of the cerebro- 
spinal system, but that each ganglion was indepen- 
dent of every other — nay, that each nerve proceed- 
ing from such a ganglion was in a great measure 
independent of that ganglion, and that even each 
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point of such a nerve was independent of all the 
rest, and constituted alone a distinct focus of qer- 
vous influence. The doctrine which ascribes irri*- 
tability to the gangHonic system was,, however, stiU 
more explicitly promulgated by Peffinger, Reif, 
Richerand, GaU, Wutzer, and Broussais ; the last 
in particular describing the ganglionic system of 
nerves as possesnng a peculiar kind of sensibility, 
(i. e. irritability) with which it immediately endows 
allthe organs destinedfor depositi<Hi, absorption, and 
the other organic functions, and^ by means of its 
repeated connexions with the cerebro-spinal system> 
all the organs of the body. Views, such we would in- 
culcate as to the seat of irritabiKty are certainly in- 
creasing in popularity ; and the reader who wishea 
to pursue the subject further, will find it forcibly ad- 
vocated in the works of Dr Copland, Mr Parker, Dr 
Lovell, Phillips, and especially of Dr Fletcher. 
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CHAPTER VIL 

OF SENSATION AS A CAUSE OF MOTION IN ANIMALS. 

Myriads of animak exist in all parts of creation ; 
but especially in water, enjoying a brief, but, we 
cannot doubt, a pleasurable life. Many of these are 
so minute that it is scarcely pos»ble to conceive, 
^ven from their effects, the nature or the range of 
the powers which they exercise ; and simply con- 
structed as these creatures are, they nevertheless 
display a sensibility of astonishing acuteness i — ^the 
faintest impression, which in the more highly en- 
dowed animals passes unfelt or unheeded, such as a 
beam of light or the agitation of the air or water, 
exciting in them motions shewing that they are con- 
scious of and stimulated by these external i^ents. 
Some polypi appear to derive gratification from the 
influence of light, seek its presence and are ob- 
served to move towards it, while others display as 
decided an aversion to it, retreating before the 
slightest glimpse. Sensibility, or the susceptibility 
of sensation, then is co-existent or nearly co-exist- 
ent with the animal kingdom ; in the lower range 
of which, however, it must be but the rudiment of 
what it is in the higher. The term implies the 
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{H)wer of transmitting the effect of a stimulus ap- 
plied at one part to a more or less distant pirt or 
organ ; and while certain preliminary physical 
changes must be presumed to occur in the nervous 
substance, a consciousness of a new impression is 
the final conclusion of a sensation. It has been long 
observed, that certain sensations are so invariably 
followed by certain muscular acts, that they are pro- 
perly regarded in physiology as the direct conse- 
quences or effects of them. These are best known 
in the organic acts before referred to as being ana- 
logous in their effects to mechanical operations — 
most of these were originally involuntary, but have 
become, at least in man, subject to the will. They 
have a very close resemblance to instinctive acts, 
and indeed are often said to be so ; although in as 
far as they take place without the control of the 
will, they are better termed automatic acts depend- 
ent on sensation. The difference, however, be- 
tween them and instinctive acts is somewhat ar- 
bitrary, being nothing more than that they are sub- 
servient to organic life, or the assimilative functions ; 
while true instinctive acts almost exclusively be- 
long, as has been before remarked, to the functions 
. of animal life, or those of relation. If it appear, 
then, that many complex muscular acts are the di- 
rect effects of sensation, there will be less dif-^ 
ficulty in the admission of the conclusion at which 
' we shall hereafter arrive, that instinctive acts in ge* 
neral are the result of definite sensations. Thus 
inspiration depends on the sensation which arises 
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when the venous blood in the capillaries of the lungs 
affects the sentient extremities of the pneumo-gastric 
nerve. The stimulus is propagated upwards to the 
encephalon ; and, as it is to be presumed, a physi- 
cal change in some part of that organ is the conse- 
quence, which, in certain states at least of the ani- 
mal, is acccompaniedl)y a perception of uneasiness, 
referred to the chest, and more or less distinct, ac- 
cording, to the degree in which the original cause, 
namely the presence of venous blood in the vascu- 
lar tissue of the lungs, is applied. This sensation, 
then, as , often as it takes place, according to an 
original law of the animal economy, at least in cer- 
tain orders of animals, is succeeded by a transmis- 
sion of nervous power originating in the nervous 
centre, — ^but by what means we know not, — along 
the nerves of the diaphragm and intercostal muscles, 
which under this sthnulus contract and enlarge the 
chest for the admission of air. It has been deter- 
mined that the only part of the encephalon essan- 
tial to this sensation is the medulla oblongata; and 
accordingly anencephalous monsters or those born 
without brains, live and breadie for a short time 
after birth, if the spinal chord rises within the skull, 
without which portion of the encephalon they pe- 
rish instantly, because when it is wanting the lungs 
do not act. Death by ''pithing" gives an additional 
illustration of the same thing, for death in that case 
is produced by the destruction of that part of the 
nervous system on which the sensation essential to 
respiration is dependent. 
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It can no longer be reasonably doubted, but that 
what is here stated, namely, that respiration is di-' 
rectly the consequence of the occurrence of such a 
sensation, is an observed fact ; but it may be asked, 
does this fact afford any explanation of the nature 
of the connection between the two acts ? It does 
not further than to this extent, that^ in the animal 
economy, before the influence of the will is estab- 
lished, and after that, as often as the will is sus- 
pended, as in sleep, these two acts stand to each 
other in the relation of cause and effect — that is, of 
invariable antecedent and consequent ; or, that the 
explanation is as perfect in kind as the s nature of 
human knowledge admits of. And supposing it 
were a settled point, that no intervening link in the 
t^hain of causes could possibly be attained by the 
human mind, it might then be safely pronounced as 
full an explanation as the effect of impulse in gene- 
rating motion, — since no other reason can be ulti- 
mately assigned for the latter than for the former, 
but that such is the will of the Almighty, — ^that be- 
ing the final link in every argument upon causation 
in general. Although, then, it is possible that some 
intervening event may hereafter be discovered be- 
tween the "occurrence of sensation and such auto- 
matic acts as we have described, it must, in the 
mean time, be regarded, in this as well as in all simi- 
lar instances^ as a logical and sufficient cause. 

Not merely, however, does the simple act of re- 
spiration admit of explanation on this principle, but 
all, or nearly all, the varieties and modifications of 



M0T10I9 IN ANIMALS. 103 

which its i^paratus is susceptible, may in like man- 
ner be referred to particular forms of sensation. 
Thus, the first respiration after birth is npt ccnrectly 
ascribed to a s^osation originating in the capillary 
vessels of the lungs, because, till the air of the at- 
mosphere has entered these organs, the kind and 
quantity of blood contained in them must be nearly 
the same as it was just befinre birth, so that no cause 
of a new sensation is derived from this source by 
the mere circumstance of birth. But in this case 
there is another and a very important source of sen* 
nation in the contact of tihe very vascular surface of 
the infant's body with the external atmosphere ; 
that is, die contact of a membrane in the highest 
degree provided with nerves and bloodvessels, and 
whidh has up to that period been accustomed to no 
greater stimulus than that of a bland fluid, uniform 
in its composition, uniform in its temperature, and 
uniform in the mode of its application, with a pe- 
oelrAting aSriform fluid abounding in oxygen, the 
most powerful agent, perhaps, which acts upon the 
blood, and of a considerably lower temperature than 
that to which the infantfs feelings have hitherto been 
habituated. The joint stimulus, then, of the cold 
and of the oxygen of the atmosphere cannot but be 
productive of a vivid sensation, and this sensation 
Is admitted generally by physiologists to be the im- 
mediate cause of the first inspiration : that is, the 
sensation is by an original law of the animal con- 
stitution followed by a transmission of motor power 
to the muscles by which the capacity of the thorax 
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is augmented* Of the very numerous attempts to 
expound the cause of the first inspiration after births- 
such is that which is least open to objection, and 
which has accordingly obtained the sanction of the 
most eminent physiologists of our times. The fact 
before referred to, that infants bom altogether with- 
out an encephalon cannot breathe, while those which 
have no more than the medulla oblongata within 
the skull do so for a short time, is in perfect accord- 
ance with this view, and in a great degree confirma- 
tory of its truth. 

Nor is this by any means the only instance in 
which the application of stimuli to the surface of 
the body is attended with an effort of respirationr. 
The effect of going into the cold-bath when we are 
unaccustomed to it, or when the water is unusually 
cold, is familiar to every one< There is in this case 
a succession of almost convulsive inspirations, which 
admit of no explanation so simple, as that they are 
dq)endent on the sensation which originates in the 
cold applied to the surface. This>,iii shorty is very 
much the same as what happens to the infant at 
birth ; for having been accustomed, during all the 
previoiis part of its existence, to a temperature equal 
to that of the internal parts of the mother's body, 
it is suddenly plunged into a new medium of a more 
stimulating kind, and at the same time lower in 
temperature* 

Again, it is observed, that respiration goes on 
with much greater energy in cold air than in warm, 
a familiar example of which is the facility with which 
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persons in health keep up the natural temperature, 
or even overheat themselves by moderate muscular 
ex.ertion in frosty weather. Now, although this 
effect is attributable to the joint operations of se- 
veral causes, yet one of these the least equivocally 
called into operation, is the sensation which follows 
the application of cold air to the surface. 

The effect of sprinlding cold water on the face, or 
on other sensible parts of the surface of the body, in 
promoting the recovery from a fainting fit, is a fact 
with which every tyro is acquainted. This effect 
is, however, the result of the same principle, namely, 
of the increased activity of the muscles of ins[Hra- 
tion, consequent on a sensation of cold derived from 
the surface. It might be allowable to avail our- 
selves of this, as a fact bearing on the view which 
ascribes motion to sensation, after a simple refer- 
ence to the circumstance familiar to every one ac- 
customed to see persons affected with fidnting^ of 
the return of animation being accompanied by a 
full inspiration ; but at the risk of being somewhat 
tedious, it may be proper to exhibit to the non-me- 
dical reader, how well the whole theory of the re- 
covery from this state accords with the doctrine 
which we would advocate. Fainting consists in a 
cessation or very great diminution of the action of 
the heart. Consciousness ceases, for it is observed 
that the functions of the brain are performed per- 
fectly only when the blood moves through the ce- 
rebral vessels with a certain degree of momentum; 
yet it does not follow that the sensibility of all. the 
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parts of the nervous centre is altogether suspended. 
Thus 'in many instances, where consciousness is 
lost, together with all exercise of the external senses, 
and ' of the power of volition over the muscles of 
voluntary motion, so that the sufferer helplessly &lls 
to the ground, enough of sensibility remains to 
carry on the function of respiration, dependent 
though it be on sensation ; l^at is, at least, on the 
physical steps preliminary to a perfect sensation. 
Such is the case in the comatose state whidi fol- 
lows severe injuries of the brain, which attends 
apoplexy, and the epileptic paroxysm, and the un- 
conscious^condition which often precedes death; in 
all which instances the medulla oblongata retains 
its property of being so affected by the venous 
blood acting on the extremities of the nerve of the 
luiigs, as to generate the motor power necessary 
for the muscular act of inspiration, after the other 
parts of the encephalon exhibit no visible signs of 
being susceptible of the ordinary effects of their 
proper stimuli. In fainting, however, this part of 
the nervous centre has its sensibility very much im- 
paired, though not altogether destroyed ; while part- 
ly from this cause, partly from the languid and in- 
terrupted motion of the venous blood from the 
right side of the heart towards the lungs, the respi- 
ration, if not wholly suspended, becomes impercep- 
tible. The person is placed in the horizontal position 
by which the resistance to the return of the venous 
blood from the extremities to the right side of the 
heart is diminished, so that, determined by the 
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slight movements of the heart still subsisting) or 
perhaps only by the contraction of the arteries, it 
gradually accumulates in the chambers of the or- 
gan on the right side, in sufficient quantity to sti- 
mulate them to contract and transmit it to the 
lungs* One step, then, towards recovery has 
now been . made, in the application of the proper 
stimulus on which inspiration depends, to the ex- 
tremities of the pulmonic nerve ; and even if the 
sensibility of the medulla oblongata and other sen- 
tient parts at the base of the brain had been wholly 
lost at first, as the horizontal posture of the body 
assists the motion of the blood in the veins of the 
lower extremities and abdomen towards the right 
side of the heart, so must it promote the languid 
motion of the blood in tl^ arteries, whether kept 
up by a slight action of the organ, or only by the 
slow contraction of the arteries towards the base of 
the encephalon, by which its sensibility must be in 
part restored. If, then, an inspiration is determin- 
ed by these causes, the v^oous bdood both flows 
more freely towards the chest, and therefore to- 
wards the right side of the heart by the action of the 
thorax during tiiat act^ and the blood flows with 
greater facility through the limgs towards the cham- 
bers of the left heart by which its action is increased 
or restored. If, in the mean time, cold be lulled 
to the face, which is oopiouisiy supplied with nerves 
of sensation derived from tlie. base of the encepha- 
lon, the inspirations become more energetic, and 
dius the entire recovery of the person Is accelerated. 
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It would be tedious to multiply instances of the 
influence of the sensation resulting from the appli- 
cation of cold to the surface, upon the mechanical act 
of inspiration ; with one or two other instances, then, 
we will content ourselves. When the concentrat- 
ed hydrocyanic or prussic acid is administered to an 
animal, all signs of life almost immediately cease-— 
yet this is not death ; for the animal may be often 
recovered by the artificial inflation of the lungs. 
The state produced by this agent seems to be a 
suspension of the function of the nervous system ; 
the immediate consequence of which is an inter- 
ruption of respiration, inasmuch as it is a function 
dependent on sensation. If, then, respiration be 
kept up artificially for some time, the effects of the 
poison on the nervous system by degrees decline, 
natural respiration is restored, and the animal, which 
would otherwise have perished, is revived. It has 
been observed, however, that dashing cold water 
on the surface proves, in such a case, a substitute 
for artificial respiration, so as to furnish another 
evidence of the influence of the sensation of cold 
upon respiratory movements. It is stated in the 
earlier reports of the effects produced on dogs in 
the Grotto del Cane near Naples, that they were 
immediately recovered by being plunged into cold 
water. The effect produced by the carbonic acid 
of the cavern is much the same as that of the hydro- 
cyanic acid ; and it is by no means improbable that 
this old practice, which is now neglected, would save 
the dogs much of the suffering which they are de- 
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scribed as undergoing in recovery, by those who 
have more recently visited this famous place. 

In illustration of the power of definite sensa- 
tions in modifying the action of the muscular appa- 
ratus of respiration, expectoration and sneezing 
afford an instructive evidence. The design of 
both acts is to expel noxious matters which may 
have gained access to the windpipe or nostrils. 
When any unusual irritation affects the^ nerves of 
the membrane lining the air-passages, cough with 
expectoration is produced. Thus in deglutition, if 
any particle of food enters the larynx, it is instant- 
ly expelled by a violent effort of the respiratory 
organs ; and when the secretion of the membrane 
itself becomes either over abundant or acrimoni- 
ous, or morbid matter is determined from diseased 
parts of the lungs, or even from the adjacent or- 
gans, expulsion in the same manner occurs. We 
have here, then, an unusual stimulus applied to the 
extremities of the nerves in this membrane, which 
becomes the source of a sensation destined to be 
followed by the transmission of motor power to a 
certain combination, and that a complex combina* 
tion of many muscles. Cough and expectoration 
take place in the following manner. A full inspi- 
ration is produced by the rapid action of the mus- 
cles, by which, in ordinary circumstances, the chest 
is enlarged. This of itself impUes the operation of 
the motor power in an unusual manner through 
several distinct nerves ; then the aperture of the 
larynx is firmly closed by the action of appropriate 
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xnuscles; next the muscled of expiration come into 
rapid, even convulsive, or at least unusual action, 
while the air, much condensed,, is retained by the 
closure of the^ larynx till that organ relaxes, when 
^mshing forth with great impetus, it sweeps along 
the substance giving rise to irritation, and which is 
tpaid to be expectorated or spit up. The effort is 
repeated to an extent proportionate to the quantity 
of the irritating matter, and the difficulty of its re- 
moval. Cough takes place under too great a va- 
riety of circumstances of a morbid kind to be fully 
explained in a treatise of this kind,, which seeks an 
illustration only firom the general principle of the 
act, without pretending to enter into any 'of the 
pathological details oonneoted with it. It may, 
however, be satisfactory >to the uninitiated reader, 
briefly to give a reason why cough sometimes arises, 
when .there is nothing to be. expectorated.. In 
pleurisy an example of this kind is usually met with. 
There, on account of inflammation affecting a neigh-^ 
bouring membrane, the pleura, by means <^ what 
is GaUed in technical language a derivation, the or- 
dinary secretion with which the membrane of the 
air passages is bedewed and defended from slight 
irritations becomes deficient, and the atmospheric 
air itself, the continual entrance of which is a ne- 
cessary condition of the function of respiration, 
now constitutes a source of irritation : or cough is 
excited, not by the presence of any uncommon ir- 
ritation, but by the unusual susceptibility of the 
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serves to be affected^ when deprived of an ordinary 
means of protection. . . 

Sneezing even more signally illustrates the doc- 
trine which it is thie object of fdl. these details to 
support. An irritation affects the membranes of 
the nostrils, and is succeeded by an act of inspiration 
and another of expiration, in which the expulsion 
of the air takes place through the nostrils, carrying 
with it all the irritating substance ; and both these 
acts are altogether peculiar in their character, being 
rery different firom the same acts imder any other 
circumstances, ^r can this peculiarity and dif- 
ference depend on any other cause, than the pecu- 
liarity in the modesi in which, and the combination 
of the muscles to which, the motor power is con- 
veyed. - And this peculiarity in turn admits of no 
other explanation than -that of an established con- 
nection between the sensations or^nating in irri- 
tation applied to the nostril and the generation of 
such a motor power. The chief peculiarity in the 
action of the respiratory apparatus in sneezing, con- 
sists in both inspiration and expiration taking place 
while the mouth is closed, and also the passage be- 
tween it and the nostrils ; and further, the inspira- 
tion being a slow convulsive movement, while the 
exjHration isas.much distinguished for its force and 
rigidity. It may be worth while to mention, that 
sneezmg is prevented even after the prelinunary 
steps have commenced, by any thing whidi engages 
the attention ; thus we (^n may prevent a person 
who is made to sneeze easily by snuff doing so, by 
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telling him that it will not cause him to sneeze. The 
very wish to sneeze, or the doubt raised in his mind 
by the confidence of the assertion, prevents the sen- 
sation being followed by its effects. Sighing and 
yawning are two other forms of respiration, the 
peculiarities of which must be ascribed to a modi* 
iication of the ordinary cause of respiration, namely, 
the stimulus of venous blood in the capillaries of 
the lungs. Both these acts arise, when the circu- 
lation through the lungs is in a languid state, and 
both consist of an inspiration and expiration, each 
of a specific kind ; and though the word sigh, in all 
languages, appears to point to the expiration, while 
the word yawn points to the inspiration, yet they 
are so closely allied, that when the approach of 
either is foreseen, it may usually, by an effort of 
volition, be exchanged for the other. Depressing 
affections of the mind, want of sleep or of mental 
occupation, and hunger, are the ordinary conditions 
on which both occur. It is not so easy to point 
out the particular circumstances which determine 
sometimes the one and sometimes the other, to 
occur under what appears to be nearly the same 
state of the system ; nor is it necessary for oiu: pre- 
sent purpose to enter into any scrutiny of such a 
nicety ; let it suffice to refer to what every one must 
be aware of, that the sigh more particularly attends 
depressing affections, while the yawn is chiefly the 
result of fatigue, idleness, lisdessness, and hunger. 
It may readily be proved, then, that under these 
circumstances, both the circulation in the lungs and 
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die state of the encephalon, have deviated from a 
perfect state of integrity or health. A languid state 
of the former and an impaired sensibility of the 
latter, must mutually act and react upon each other, 
until a new state of relation between the one as an 
excitant and the other as a recipient of stimulus, 
is established. Whatever retards the motion of 
the blood through the lungs, by impairing the ac- 
tivity of the heart's action, on a principle before 
referred to, diminishes the sensibility of the ence- 
phalon ; and whatever has this effect in turn in* 
terferes with the due energy of respiration. It 
.must be supposed, then, that as both the effects go 
on accumulating under the circumstances supposed 
now to exist, the venous blood collects in the capil* 
.laries of the lungs, owing to the defect of the mere 
mechanical act of the enlargement of the chest, in 
a greater ratio than that in which the sensibility of 
the medulla oblongata is repaired, so that the con- 
dition on which sighing and yawning arise, may be 
regarded as an unusual amount of the ordinary 
stimulus, viz. venous blood acting through the pul- 
monic nerves on a diminished sensibility of the 
part of the nervous centre on which respiration 
depends ; and this variation in the relative states of 
the agent and the subject, is attended with a cor- 
responding variation and effect ; that is, a sigh or a 
yawn, as compared with an ordinary respiration. 

In a sigh, however, hardly any muscles but those 
concerned in an ordinary full respiration are con- 
cerned ; its peculiarity consists in a certain time 

H 
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or rythm of action, a slow and measured expansion 
of the chest, and a corresponding compression of it.^ 
In a yawn, on the contrary, many muscles not 
employed in ordinary respiration are brought into 
play» more particularly, when the cause being 
greater than usual, it is attended with a stretching 
of the arms and legs or pandiculation ; which, though 
it may be controlled by the will, is by no means a 
voluntary act. it must be regarded, then, as essen- 
tially determined by the same sensation as the 
simple sigh, stronger only in degree. We see, then, 
how many muscles this modification of the ordinary 
sensation on which respiration depends^ brings into 
activity besides those concerned in the simple act ; 
namely, the muscles which, by drawing down the 
jaw, open the mouth wide, the muscles whidi ex^ 
tend the several joints of the upper extremities, 
those which extend and straighten the trunk, and, 
finally, the numerous muscles which extend the 
joints of the inferior extremities. 

. k 

The complex act of deglutition affords an illus- 
tration of the same kind of movement as -die states 
of respiration just detailed. It may be ccmveniently 
divided into three stages. In the first, the mass 
collected on the tongue, afler mastication and mix- 
ture with the saliva, is transmitted to the base ,6f 
that organ ; in the second, it is precipitated into 
the pharynx ; and, in the third, it is transmitted 
through the gullet into the stomach. The first 
stage is very much under the control of the will 
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in lidults, though doubtless originally automatic and 
determined by the sensation resulting from the 
mere presence of the mass in the mouth ; of this 
stage no more need be said, than that the mass is 
pressed backwards by the motion of the tongue, 
while the muscles of the palate prevent it from be- 
ing thrown upwards, and the mouth is contracted 
by the action of the muscles of the cheeks. No 
sooner, however, has the mass reached the base of 
the tongue, than a complex series of acts commences 
altogether beyond the control of the will, and de- 
termined by no other cause than Uie sensation 
-which arises from the effect of a foreign body 
in that part of the throat. The hyoid bone is 
drawn fordbly upwards, and along with it the 
larynx is raised (as may be felt by putting the finger 
on ihepamumAdamt),w\ale the epiglottis is forced 
down to close the aperture of the wind{Mpe ; the 
pharynx is also drawn upwards and forwards to- 
wards the base of the tongue. No sooner have the 
parts of the throat come into this state, than a 
sudden revulsion is occasioned by the action of 
antagonising muscles, during which the mass of 
food is precipitated into the oesophagus or gullet, 
and the parts restored to their former condition. 
While, then, we r^ard the stimulus of the foreign 
matter on the nerves at the upper part of the throat 
as the source of sensation, which brings into action 
the first series of muscles — ^not a few in number ; 
the sensation which results from their contraction 
. must be considered as the immediate cause of the 
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OQHtraction of the antagonising muscles, by which 
the sudden revulsion is produced. The last part 
of the act of deglutition, or the transmission of the 
bolus through the gullet into the stomach, is the 
roost simple of all, and takes place, perhaps, without 
any sensation^ merely by the stimulus of the mass 
on the irritability of the muscular fibres, which enter 
into the structure of the tube. 

Vomiting is another act dependent upon sensa- 
tion, the ori^n of which is not so simple as in the 
ibrmer cases, since it takes place under a variety 
of circumstances, such as the introduction of cer- 
tain substances into the stomach, tickling the throat 
with a feather, injecting an emetic solution into a 
vein, and many others ; still it will not. take place 
under the operation of any such cause, if the ence- 
phalon be in a state of lesion or of deep stupor, and 
-accordingly Magendie found that vomiting is im- 
mediately put a stop to by compressing the me- 
dulla oblongata. Whether, then, it be the medulla 
oblongata alone, or whatever other part of the ner- 
vous centre may be the immediate seat of the phy- 
sical purt of this sensation, it is allowed in physiology 
that such is the cause of vomiting. But vomiting 
consists not of a mere contraction of the stomach, 
nay, in perfect vomiting the stomach itself is pas- 
sive, while a multitude of muscular organs are called 
into activity ; and how should these be brought 
into motion ? No other answer can be given but 
one similar to that offered in the former ca8e> 
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namely, :that it is an establii^ed law in the econoniy 
of animals, that as often as a certain sensation cnri- 
ginatingin a peculiar stimulus arises, it is succeeded 
by the transmission of a nervous power throu^ 
motor nerves to a definite number of muscular 
organs, which are in consequ^ice called into adion, 
and produce the evacuation of the stomach. This 
automatic act deserves particular attention, as illus- 
trative of proper instinctive operations, on account 
of the number of separate muscles eidied into 
action ; its complexity is so great, that it does not, 
like many others, bend to the will even in man. 
Perfect vomiting is produced in the following 
manner : — -The diaphragm, or midriff, which is in 
contact with the upper surface of the stomach, by. 
the powerful contraction of its muscular fibres under 
the influence of the phrenic nerve, desc^tids and 
remains for a moment fixed in this position, while 
the muscles which ^ut the ap^ture of the wind- 
pipe and those of the abdomen, act with a simul- 
taneous and convulsive effort ; so that -^e air being 
retained in the lungs, the' ordinary effect of the 
action of th^ abdominal muscles, namely, the ex-^ 
pulsion of the air from the lungs by the diminution 
of the chest, is prevented, ftnd the whole force of 
these powerful instruments is made to bear im the 
stomach, still pressed on fh>m above by the dia- 
phragm, ^nd thus that organ is evacuated instead 
of the lungs. Hence the motor influence trans- 
mitted firom the nervous centre, as a consequence 
of the previous sensation, is not confined to the 
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phrenic nerve, but equally affects the nerves of the 
laryngeal muscles, of those of the abdominal mus- 
cles, and those which act simultaneously with the 
latter* 

The evacuation of the bowels and bladder takes 
place in infants and undomesticated animals on a 
plan altogether similar. A local irritation affects 
the sentient extremities of their nerves ; a sensation 
follows, which is succeeded by, a transmission of 
motor power to the diaphragm and abdominal mus- 
des, which contracting expel the contents of the 
organs. In infants the former operatioD is effected 
altogether independently of volitioii, though not 
without consciousness, which must exist both firom 
the irritation produced on the nerves of the bowel 
by the distension of its cavity, and also irom the 
contraction of the several muscles, as those of the 
abdomen and diaphragm, by which the organ is com- 
pressed, and theresistance of its sphincter overcome* 
But no one wiU deny but that if any unusual impe- 
diment occur to the evacuation of the rectum, the 
infant will suffer pain and become acutely sensible 
of the presence of an irritation, in the degree m 
which its intensity increases ; or, w;hich is the same 
thing, in proportion to the vividness of the sensa- 
tion. What room, then, is left for denying that this 
act is dependent upon a sensation ? Yet in it we 
discover the simultaneous action of many muscles,, 
not only of the diaphragm and of the ordinary musr 
cles of expiration, as those of the abdomen and 
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loins, but also of the pelvic musdes, and more pai^ 
ticularly of one of them, the levator ani. The pro- 
gress ci this operation as the diild increases in age, 
^om a pore antomatic to a Voluntary act, gives an 
additional illustration of the dependence of such 
muscidar combinations upon sensation. The nurse 
soon discovers when this act is about to take place ; 
and by what signs ? surely by no other than such 
as indicate that her charge is conscious of the first 
approaches of sensation, which, as it grows in inten- 
sity, will quickly en^ce the action over which it 
presides. To trace the steps by which it becomes 
a voluntary act does not belong to our present pur- 
pose ; but it can easily be conceived that, within 
certain limits, an act which is acoomj^shed from 
the first by muscles destined to be under the con-* 
trol of the will, may be suspended for a time by an- 
tagonising muscles, equally under the dominion of 
the same power. 

What has been said of the evacuation of the rec- 
tum applies very closely to that of the bladder. 
There is a similar irritation of the nerves of the 
organ, and the action of as many muscles conse- 
quent upon the sensation thence originating, and 
the same progress fi*oin a mere automatic act to a 
voluntary efimt, and that progress accomplished by 
means wholly similar. It is well known that boys, 
long after the time when the evacuation of the 
bladder has become a voluntary eflfort, are sometimes 
subject to an involuntary discharge of its contents. 
This state hardly amounts to disease, but depends 
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upon an unusual and temporary susceptibility of the 
nerves of the organ to the stimulus of distension ; 
so that, when this has once reached a certain pitchy 
the action of the antagonising muscles is of no avail, 
and the law established between the sensation re** 
suiting from that distension and the generation of 
motor power enforces instant obedience. It is com- 
monly thought that these circumstances are to be 
overcome by punishment ; yet unless the principle 
upon which punishment operates be strictly kept in 
view, the unfortunate boy may often, as indeed he 
often is, be subjected to unavailing cruelty. Pun- 
ishment can only operate by awakening attention 
to the first approaches of the sensation ; so that the 
chUd may anticipate, by an act of will, that degree 
of distension which enforces the sequence, and 
which, when it has arisen, no effort of the will, even 
under the dread of punishment, is adequate to re- 
sist. 

The process of parturition affords another instance 
of the dependence of muscular acts on definite sen- 
sation ; but on this we shall not enlarge, and here 
also we close our illustrations, observing that al- 
though the acts which we have described, and many 
analogous to them which we might have addueedr 
agree with proper instinctive acts, in so far as they 
depend upon sensation ; yet there remains a cir- 
cumstance, which, for the sake of distinction, must 
be made a ground of difference ; and that is, they 
are concerned in the assimilative functions,-— in 
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functions which end in the body itself, while those 
which are properly termed instinctive, as was be- 
fore remarked, appertain to the functions of rela* 
tion. 



Such, then, is the general character of the ex- 
planation of these actions of the living body, af- 
forded by the doctrine that sympathies operate 
through the nervous centre. That some objections 
may be taken to this view is undeniable. These, 
however, evidently result rather from our imperfect 
knowledge of the nervous system, and of the actions 
dependent on it, than from any thing wrong in the 
principle itself on which the doctrine rests. To 
say that time will make no change in the explana« 
tion we have offered of the phenomena referred to, 
is tlie same thing as to assert that no further pro* 
gross will be. made in the discovery of the laws 
which regulate the opemtions of the nervous sys- 
tem and other functions of the body. While, how- 
ever, the subordinate details, $md even the language 
in which the thecHry is expressed, will undergo a 
change corresponding to the course of improve- 
ment m physiology, there is no ground for the 
apprehenuon that the essential character of the 
theory will be proved to be erroneous, or that 
the inferences drawn from it by analogy, or other- 
wise, will not continue appticable in effect, if not 
in language, to other phenomena. It is very short 
sighted policy in science, to refuse a theory merely 
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because there may be reason to suspect that in 
after timeS) from the advance of knowledge, it will 
not retain the same character. This is to put on 
effectual stop to all improvement. Every theory 
which reduces to one principle a number of seeming* 
ly discordant and diversified phenomena — for such 
a principle cannot be lost or overthrown, whatever 
change may occur, — claims in science to be received 
as a truth. It ^ may require to be remodelled, it 
may change its name, it may seem to be reversed, 
yet it cannot be divested of its original character, 
provided it once answered the description now re- 
presented to belong to the doctrine in question. We 
may rest assured, that the principle under considera- 
tion will remain essentially unchanged, however 
much altered and modified in language by future 
improvements in the science ; and this principle, 
in its most simplified condition, may be stated to 
be, that an impression, made on the extremities of 
certain nerves in the first link of a chuh of causes, 
generates, through the nervous centre, motion in 
muscular organs ; and this doctrine, since it first 
appeared in the works of physiologists, while it re- 
mains unchanged in reality, has already undergone 
several alterations in its details — an index to what 
new forms it is still destined to assume. Some ves- 
tiges of it occur in the works of Astruc, Van Swie- 
ten, and Haller, but it assumes a more definite and 
extended form in the writings of Whytt, the pre- 
decessor of Cullen in the Chair of Medicine in the 
University of Edinburgh. It may be worth while 
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to give an example of his mode of applying it to 
some of the actions of the body in contrast with 
the views we would t^e> and those found in the 
writings of its chief advocates in modem timeSy AH- 
son, Broussais, Georget, and Roux. The follow- 
ing passage shews the reasoning of Why tt on the 
application of the doctrine to the function of respi- 
ration, from whidi it will at once appear how much 
recent improvements in physiology have served not 
to change the principle, but to simplify its applica- 
tion : — " It may be asked how a stimulus or uneasy 
sensation in the lungs, can affect the inspiratory 
muscles with which they seem to have no imme-^ 
diate connection ; I should answer, it were easy to 
ascribe this effect to a sympathy between their 
nerves ; a phrase, indeed, oftener used than well 
understood! but, as the pulmonic plexus has no 
greater connection or communication with the phre- 
nic nerves and those which supply the intercostal 
muscles, than with the nerves of the stomach, in- 
testines, and other abdominal viscera, which are no 
ways affected by the gentle stimulus of the blood, 
as it passes through the pulmonary vessels ; I think 
we cannot fairly ascribe the motions of the respira- 
tory muscles to any sympathy proceeding from a 
connection or communication between their nerves 
and those of the lungs. Further, as the nerves of 
the inspiratory muscles and lungs most certainly do 
not terminate precisely in the same part of the 
brain, but probably in places somewhat distant from 
each other, any sympathy that obtains between 
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them as proceeding from one common origin, must 
be owing to something equally present in these 
several places, t. e. to the mind or sentient princi- 
ple ; for, without supposing some percipient being 
in the brain, how can an irritation of the extremi- 
ties of the herves taking their rise from one part of 
that organ, occasion a more than ordinary deriva- 
tion of spirits, into such nerves ias have their origin 
from a different part? If external objects act on 
the nerves only by putting a stop to the equable 
progression, of their fluids, or by exciting some vi- 
bratory motions in them, how can any of these oc- 
casion not only a more copious dmvation of spirits 
through the nerves thus affected, 'but also through 
a great variety of other nerves with which they have 
no connection, and whose rise is from, a different 
part of the brain ? The sympathy, therefore, or 
consent observed between the nerves of various 
parts of the body, is not to be explained mechani- 
cally, but ought to be ascribed to the energy of that 
sentient being which, in a peculiar manner, displays 
its powers in the brain, and by means of the nerves, 
moves, actuates, and enlivens the whole machine. 
^' But further, if. the sympathy observable be- 
tween different parts of the body be wholly owing 
to the connection or communication of their nerves, 
how comes the pupil to be contracted by tlie acdon 
of light on the retina, when the nerves of the uvea 
have not only no communication with the optic 
nerve, but arise from a pretty distant part of the 
brain ? or, if there were some general sympathy 
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between the nerves, why should not the longitu- 
dinal fibres of the uvea be contracted as well as the 
orbicular ones, and the coarctation of the pupil pre- 
vented ? If the alternate contractions of the inspi- 
ratory muscles were owing merely to their receiv- 
ing a few nervous twigs from the intercostals which 
furnish the plexus pulmonicus, why is not the heart 
and alimentary canal equally affected with them by 
a stimulus or uneasy sensation in the lungs ? Why 
are not the intercostal muscles as much convulsed 
in vomiting as the diaphragm and abdominal mus- 
cles ? and why, upon an irritation of the membrane 
of the nose and trachea, are not the abdominal mus- 
cles contracted, till the inspiratory muscles begin to 
be relaxed ? These questions will scarce be an- 
swered satisfactorily, upon any scheme of sympathy 
depending wholly upon the communication or con- 
nection of nerves ; but have no difficulty in them, if 
the motions now mentioned be referred to the mind 
or sentient principle. 

" When, therefore, in consequence^of a disagree- 
able sensation in the lungs, arising from the difficult 
passage of blood through their vessels soon after 
expiration is finished, the inspiratory muscles are 
contracted, we are not to ascribe this to any un- 
known sympathy acting mechanically upon these 
muscles or their nerves, but to the mind or senti- 
ent principle, which, being affected by the uneasy 
perception in the lungs, is thereby excited to in- 
crease to action of the nervous influence upon the 
abdominal muscles and diaphragm, by which the 
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cavity of the thorax being enlarged, and the lungK 
inflated wiUi fresh air, the disagreieable sensation 
in them is removed, and consequently the extra- 
ordinary contraction of the inspiratory muscles 
ceases ; hence, by the reaction of the elastic carti- 
lages of the ribs, abdominal muscles, &c. the cavity 
of the thorax is lessened, i. e., inspiration is natu- 
rally followed by expiration; which again must 
soon be succeeded by a new inspiration, on account 
of the particular sensation which begins to arise in 
. the lungs." — Essay on Vital and Involuntary Mo* 
tions. Whytt's Works, 4to, p. 97. 

We have here all that is essential in the princi- 
ple of the explanation, while, in several respects, 
the details are in fault. It is true that the blood 
does not pass so freely through the lungs, when in 
the state produced by expiration ; which fact gives 
rise to the supposition of a compression of their 
nerves being the source of their sensation. But 
the improvements which the advance of chemical 
science has made on our knowledge of the function 
of respiration, more particularly as respects the 
change of the blood from the venous to the arterial 
state in these organs, affords at once a more intel- 
ligible source for the sensation, while it explains 
at the same time the reason why the activity of 
the respiratory apparatus keeps pace with every 
increase in the heart's action. We are, moreover, 
now able to point out the precise part of the ner- 
vous centre, namely, the medulla oblongata, on 
which this impression acts. And besides, it may 
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be regarded as established, that the mental feeling 
or consciousness of the impression is not essential 
but contingent ; that is, it accompanies the physi- 
cal change which we must believe to occur in the 
medulla oblongata, when the animal is awake and 
free from coma, but is dispensed with in the oppo*^ 
site states. It is not easy to predict how many im- 
provements on the doctrine as explained above, 
equally important with those made on it since 
Whytt's time, physiology may have yet in reserve ; 
indeed, it is not improbable that it is on the eve of 
a great and most important modification ; and it 
may be observed, that the theory before us had 
nearly reached its present state before the signal 
discoveries of Sir Charles Bell of the different func- 
tions of the different nerves, and the tracts of the ner- 
vous centre from which they respectively originate. 
The doctrine of a sensitive and motor tract and 
corresponding nerves must be regarded as fully 
established, and, in a great degree, reconcilable 
with the theory under consideration, fiut, with 
respect to the respiratory tract and the correspond- 
ing nerves, great difficulties still exist; and, for 
this reason, we have not attempted to consider the 
actions which we have been reviewing, in connec- 
tion with that supposed dbtinct part of the nervous 
system. If, however, the labours of anatomists and 
physiologists shall distinctly establish the existence 
of the respiratory tract, a great modification of this 
theory wiH most probably be required — ^indeed a 
total change of the language employed in express- 
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ing it, still, as we cannot but persuade ourselves, 
without any detriment to the great principle — 
namely, that such acts as we have described, de- 
pend upon impressions on the extremities of one 
nerve or set of nerves, operating upon other nerves 
-through the medium of the nervous centre, whe- 
ther the intermediate step be found to consist in 
sensation or in any other kind of process. And in 
this we must differ in opinion with our much la- 
mented friend and preceptor the late Dr Fletcher, 
who, overlooking the identity of principle between 
Whytt's doctrine and that which he himself incul- 
cates, has failed to do full justice to its merits. 
A brief outline of that view we will offer; we have 
not adopted it, partly because the conclusions as to 
the respiratory nerves are yet very doubtful, and 
.partly because, even supposing those of sufficient 
probability, it would be difficult to make them suf- 
ficiently clear for their popular implication to the 
subject of instinct. But if these views are suffi- 
ciently established, it is but a change of language 
that is required to reconcile them with the theory 
before inculcated, and its application to the whole 
range of instinct. The view, then, which Dr Flet- 
cher has adopted, is, that sympathies and instinc- 
tive actions are dependent on the respiratory sys- 
tem of nerves. Much difficulty occurs on the very 
threshold of this doctrine, from the discordant opi- 
nions of anatomists as to what are and what are not 
respiratory nerves, and the no less discordant views 
of physiologists as to the acts in which they are 
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eonceraed. If, however, the pneumo-gastric nerve 
be assumed to be a respiratory nerve, we must ad* 
mit that the ramifications of that system spread to 
nearly every organ of the body ; there being no- 
difficulty in the belief that that nerve, while it is* 
directly transmitted to the larynx and pharynx, 
windpipe, gullet^ lungs and stomach, is, by its com- 
munications with the cardiac and splachnic ganglia, 
spread to the liver, spleen, bowels, kidneys, bladder, 
and uterus; and through the branches of the gan- 
glionic system, with which it so freely communicates, 
ever die muscular system of the extremities and other 
merely muscular parts. It may be supposed, then, 
that the apparatus of the ftmctions above explained 
on die views of Whytt, are supplied from this re- 
spiratory nerve. The impressions^ therefore, such 
as that of the venous blood in the capillaries of 
the lungs, the stimulus of eM on the surface, the 
irritation of foreign substances in the air-passages or 
nostrils,; the presence of aliment in the fauces, the 
Impression of emetic»on the stomach, the irritation 
of feculent matter on the bowels, and of urine in 
the bladder, axe eonveyed to the respiratory tract 
of the nervous centre, and that an- a£fection of it is 
the immediate antecedent of die transmission of 
motor power through proper nerves to the muscu- 
lar organs concerned in the several acts with which 
such irritations are connected. The following pas- 
sage from Dr Fletcher wiU shew diat such is the 
view which he wishes to inculcate : /^ Thus be- 
tween, die lungs and respiratory muscles, the sym<» 

I 
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pathy seems to be moiiitained by the pneumo-gas^ 
trie nerve, with which the former are furnished, 
being associated, at its origin, with the roots of the 
abdominal nerves, so that the primary irritation 
calling for the expiratory process excites theabdo* 
minal and lumbar muscles to action, more or less 
violent in proportion to its intensity. And with 
respect to the sympathy between the lungs and re* 
spiratory muscles, the pneumo-gastric nerve is as* 
Bociated at its origin with the roots of the intercos- 
tal and phrenic nerves, so that when the primary 
irritation calling for the in^iratory process is mo- 
derate, the intercostal muscles and dii^hragm alone 
are excited ; with those of the accessory and exter- 
nal respiratory nerves, so that, when tliis primary 
irritation is more severe, the muscles on the front of 
the neck also, and sides of the chest, are called into 
action ; and with those of the pathetic, facial, and 
glosso-phamygeal nerves, so that, on this primary 
irritation becoming intense, many of the muscles* 
of the eyelids and eyebron's, nostrils, &ce> and 
throat, are involved in the general perturbation. 
The sympathy, again, which subsists between the 
diaphragm and the muscles which depress the lower 
jaw, seems to depend upon the assodataons, at their 
origins, of the phrenic and facial nerves ; between 
the atomach and diaphragm, of the pneumo«gastric 
and phrenic, and between the noatrilsi larynx, eye, 
&o., and the abdominal musdes, respectively, of 
the &cial, pneumo-gastric, and pathetic, and the 
abdominal nerves. Upon the same {vindple, the 
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i^mpathy between almost every other organ of the 
body and the heart, seems to be maintained by the 
respiratory nerves which are supplied to these or« 
gans» being associated at their origins with the 
pneumo-gastric ; that between the nostrils and la-* 
crymal gland by a similar association of the ftcial 
and pathetic ; that between the mouth and salivary 
glands of the &cial, glosso-pharyngeal, and pneumo* 
gastric ; that between the fauces and stomach, of 
the glosso-pharyngeal and pneumo-gastric; and 
that between almost every other part of the body 
and this latter organ, of numerous other respiratory 
nerves and the pneumo-gastric. So, also, between 
the rectum and urinary bladder, and the abdominal 
muscles, the sympathy may be presumed to be 
effected by the association, at their origins, of the 
pneumo-gastric and abdominal nerves ; that between 
the choroid coat and iris upon a similar association 
of different parts of the pathetic nerve; and that 
betwe^ the ear and gums, of the different portions 
of the £iciaL Lastly, the integuments of the arm* 
pi^. or sole of the foot, appear to extend a sympa- 
thy to the exjMratory musdes, and indeed to almost 
all the musdes of the trunk and limbs, by the asso- 
ciation of the pneumo-gastric — connected, as it 
may be presumed everywhere to be, with the seve- 
ral ganglionic nerves going to the sur^u^e of the 
body — and the abdominal and numerous other 
nerves of the same system. With respect, again, 
to pasuon or instinct, the primary action constitu- 
ting which is always in the brain, and immediately 
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commuiiicaled, we must suppose, to the respimtoiy 
tract, we have only to find a nerve tending frodtf 
this part to the organ which is to display the se-« 
condary irritation, in order to explain its transla.-^ 
tion by this- system of nerves; and that such a 
nerve msiy be always, either dire<;tly or indirectly, 
trsiced to every organ liable to be so acted on, may 
be easily infbrredfirom what has •preceded.'' (/?u- 
dimefUs of Physiolo^^ by Dr Fletchery part ii. />,. 
p« 40.) There is some ambiguity in the expression 
" associated at their roots^** as it may be designed to 
teach the ordinary opinion that sympiEithies depend 
on the communications between nerves subsequent- 
ly to their detachment from die nervous centre ; 
but that this is not referred to, appears from the 
following expression in«peaking of respiration, — ^* Inr 
these cases, the translation of the sympathy is from 
the lungs, through the common centre of the respira- 
tory system of nerves, to the muscles in question.** 
{NotCj p. 40.) It seems obvious^ then, that this 
view — at least when it is remembered that con^ 
sciousness of the impression is not considered- in 
Whytt's system, as taught by Alison and othe^' 
physiologists of our time — ^is no more than a modi- 
fication of the older theory, such as the discovery 
ef a new region of the nervous centre must de- 
mand; for, to repeat what was said before, the 
theory, as we would inculcate it, had reached a cer- 
tain maturity before the doctrine of a respiratory 
tract was taught, and all that appears essentially to 
belong to it is, that impressions made on the ex-t 
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tremitietf of one nerve operate upon brgatos of mo^ 
tion through die nervous centre, and not through 
mere inosculations of nenH>us branches between 
the nervous centre and the parts concerned. And 
this principle, as it was termed in the previous part 
of this chapter, manifestly pervades and constitutes 
the essence of both views. While, however, lliere 
is this obvious identity of principle in both, it is not 
therefore immaterial which is adopted. We are 
bound to follow that which, in the existing state of 
our knowledge, is attended with the smallest num- 
ber of difficulties, while it explains the phenomena 
in an equal degree ; and in these respects it does 
appear to us, that thejolder view st^ maintains an 
advantage. The-i^ariety of opinions, indeed, held 
with respect to the powers of the respiratory nerves, 
and the particular nerves- which radk as belonging 
to that system, as before noticed, renders k impos- 
sible to make use of any function assigned to them 
just'DOw, as an illustration of any other «^t of ner- 
vous actions; which, it is to be remembered, is al- 
together the purpose of th^ present chapter. - How 
fiu* this is the case, will appear from' th^ following 
short summary of the subject. The -respiratory 
nerves, in Dr Fletcher^s table, are the pathetic, the 
facial, the glossopharyngeal, the pneumogastric, the 
accessory, the phi*ertic, and the external respi- 
ratory. . . But the pathetic is still regarded as a sim- 
ple motiferous nerve by Mayb, Earle, Arnold,- and 
Panizza, while, by Bellengeri and Walker, it is 
<;opsidered.at once A vehicle of sympathy and in t 
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stinct. The glo8sophai7ngeal is regarded by Earle 
«nd Panizza as sensiferous, the latter representing 
it as the nerve of taste ; by Mayo, as in some of it8> 
filaments regular, in others sensif^ou^ only; while 
according to Beffingeri and Walker, it partakes of 
the compound character of the facial. The same 
is supposed to be the case with thepneumogastric; 
while it is by Mayo accounted a regular nenre ; and 
by Rolando, Brdchet, Earle, and Arnold it is re- 
garded a» simply sensiferous, inasmudi as it is sup- 
posed to convey certain irritations iro^ the viscem 
to the sensorium, so as to occasion the sensations 
giving rise to the desire to breathe, to eat, and the 
like. Such discordant views with respect to this; 
supposed system of nervets renders it altogether 
unwarrantable to found any conclusions by analogy 
upon their mode of action. 

But even snppoing an f^reement to exist among 
anatomists and physiologists a» to what nerves be- 
long to the re^iratory trac^ and what do not, ano- 
ther imp<n*tant difficulty has to be solved in the in- 
quiry what is their kind of action ; whether it be 
all of one kind as the conveyance of impressions to 
the nervous centre froi» distant parts or the trans- 
mi^ion of specific motor power ; or whether, com- 
bining ftmctions analogous to the functions of the 
two other kinds of nerves jointly, they both con- 
vey impressions to the nervous centre, diiering 
frmn those conveyed by the sensitive nerves, in 
that they do not produce consciousness, while at the 
same time they, or at least nerves belonging to the 
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vune tystein, transmit motor power to muscular 
organs. If it be contended that their function is 
that of ^cific motion, as exemplified in the pathe- 
tic and facid, and on a superficial view, supported 
by the resemblance of their structure to that of the 
motor nerves, and by the analogous effect of gal* 
vanism on them — ^then on what principle can they 
be supposed to be concerned in sympathetic action? 
for that can cmly take place through nerves capa- 
ble of transmitting impressions from their extre* 
mities either to their roots, or at least towards their 
roots, as far as the supposed points of inosculation 
with the nerves through which such impressions are 
40 be conveyed to the organs whafe the effect of the 
sympathy is displayed. If, on the other hand, it 
be contended that their power is in particular that 
of transmitting impressions; or, that their fimction 
resemUes that of the sensitive nerves, with this 
difference, that no consciousness fdlows the physi- 
cal change produced through them in the nervous 
centre, and the most obvious part of the function 
of the pneumogastric nerve might bear out this 
view — ^what becomes of the whole beauty of the 
supposed discovery, or what becomes of the system 
of respiratory nerves deprived of its brightest orna- 
ments ? — the pathetic or respiratory of the eye, and 
the portio dura or lesser sympathetic, the respira* 
tory of the face, not to speak of the phrenic or great 
internal respiratory, the accessory or respiratory of 
the neck, and the nerve of the great serratus or 
respiratory of the trunk, all of which are undeni- 
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ably nerves of mere motion ? But let ut suppose 
for a moment further, that this power of transmit- 
ting impressions from their extremities to the ner*- 
vous centre, unaccompanied by any consciousness, 
is the characteristic property of the respiratory 
nerves, unaccompanied by consciousness, we repeat, 
— ^for if consciousness attends this operation^ what are 
they but nerves of sensation ? — ^by what additional 
apparatus is it that we are conscious of an uneasy 
feeling in the chest, when the venous blood, the 
proper stimulus, by hypothesis, of the extremities 
of the pneumo-gastric, accumulates too largely ; of* 
another, when any thing irritates the membranes 
of the air-tubes simultaneously with the production 
of cough ; of another, when snuff irritates the mem- 
brane of the nostril at the moment of sneezing ; of 
nausea, or a peculiar sensation referred to the sto- 
mach, which reaches its height at the instant of vo*^ 
miting; of an irritation in the rectum, and in the 
bladder, growing in intensity up to that moment 
when the force of the natural stimulus overpowers 
the will, and commands the instant evacuation of 
these fcavities ? 

It is time, however, without insisting more on 
the comparative merits of these two views, to pro- 
ceed to what is more immediately the object of the 
treatise, namely, the subject of sensation as a course 
of instinctive acts, and' to which what we have al- 
ready said forms an appropriate, though somewhat 
lengthy^ introduction. 
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CHAPTER VIII. 

TH« NATURE OF INSTINCT. 

A89 then, certain organic acts are the direct ef*- 
fed of sensation, so it will be found that instinctive 
acts, properly so called, can be traced to the same 
cause, and are, like them, dependent either on ex* 
ternal or internal stimuli. It will be advisable to 
point out, in this place, some of the sources of sen- 
sations which become the cause of these phenome- 
na, the -most perfect and least equivocal of which 
are the special senses, — Sight, Hearing, Smell, Taste, 
and above all. Touch. But besides these there are 
sensations which acknowledge an internal cause^ 
«uch as those which accoiBpany hunger, thirst, the 
sexual propensity, a general feeling of a want, and 
the like. To these are to be added sensations of 
consciousness, or sensations of emotion. For as 
the impressions made on the sentient extremities 
of nerves give origin to sensations of the. most ob- 
vious and simple kinds, the seat of which is un<» 
doubtedly in the cerebro-i^wial axis — so many 
objects of consciousness, as remembered emojtiooi 
and passionsy the immediate seat of which» as wi]| 
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be seen hereafter, is most probably the brain itself, 
are to be considered in like manner as the source 
of sensation, an influence being transmitted, as in 
the former case, through the nerves, so in the latter 
from the cerebrum ; and in regard to some kinds 
of such feelings from the cerebellum to the cerebro- 
spinal axis, the exclusive seat of sensation. 

Instinctive acts, then, in the animal kingdom, it 
being understood those at present referred to are of 
a relative kind, may perhaps be divided into those 
which are momentary in duration and those which 
continue, or seem to continue, for an indefinite 
period without any very apparent renewal of their 
cause. Those of the first description are very 
dosely allied to the automatic acts of which notice 
has already been taken, and the theory of them is 
comparatively easy; while those of the second de<- 
«^^ pJentagreater difficulty when .e cn>e 
to seek a solution of their phenomena. 

Let us begin, then, with some examples of those 
of the first kind, so that we may lay some fbunda* 
tion for the attempt to give a satisfitctcnry explana- 
tion of those of the second. 

A remarkable instinctive act of the first kind 
presents itself in the exercise of aght in jmm and 
in other animals, the eyes of which are sunilarly 
constructed, when the pii^l accommodates itsdf, 
by a change ^^Bameter, to the greater or smaller 
quantity of light which hi^^ns to be present at 
any time. When the light is intense, or the bodies 
presented to the eye highly illuminated, the pupil 
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contracts in diameter, while, in the coataatj dr- 
cumstanceS) as in the ordinary darkness of night, it 
expands much beyond its usual diameter in the day 
time. It is found that this yariation of diameter is 
not dependent on any direct effect of light on the 
iris itself, but that it results altogether from the kind 
of impression made by it on the retiha, or eitpansion 
of the optic nerve, the ultimate seat of Tision in the 
eye. For, when the retina or optic nerve becomes 
diseased and unfit to transmit the impression of 
light to the nervous centre, the pupil remains di- 
lated and immoveable, although its own structure 
remains of the most healthy character. The con- 
traction, then, of the pupil, proportionate to the 
intensity of the light present, is ah instinctive act 
even in man, and takes place in the following man- 
ner: — The impresdon made by the stimulus of* 
light on the retina, is transmitted according to the 
ordinary law of sensation to the optic tubercles, 
that part of the nervous centre on whidi the sen- 
sations connected with vision depejul, and a sensa- 
tion takes place which is proportioned in intensity 
to the intensity of the impression giving birth to 
it, just as that is proportioned to the intensity of the 
light transmitted through the eye to the retina. 
But this sensation, more or less intense as it may 
be, is succeeded, in obedience to^the general law 
of sudi sensations already explained, by a trans- 
mission of motor power through ihe sixth pair of 
nerves, a filament of which joins the ciliary nerves 
in the lenticular ganglion, and these are traced to 
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the iris in the midcfle of which the pupil is, — and 
by this-niotor power the circular or sphincter mus- 
cular fibres of the curtain are made to contract, 
and the pupil, consequently, to close its aperture to 
an extent proportionate to the amount of motor 
power transmitted, as that is to the original sensation, 
A very remarkable action similar to this is seen in 
the singular eye of the Surinam sprat, a reptile ca- 
pable of adapting its eyes to reflect rays transmitted 
either by air or water ; the refracting power re- 
quired is different in these two cases, as any one 
may satisfy himself by attempting to distinguish 
minute objects placed in water, with his head like-* 
wise immersed in this fluid. The reason that he 
cannot do this is, because, though there is a suf- 
ficient difference between the density of the rhu* 
mours of his eye and that of the air, to bring ike 
rays transmitted by the latter to a focus on the 
retina, there is not a sufficient difference between 
the density of these humours and that of water, io 
do the same by rays ^transmitted by this .fluid, so 
that such rays are not brought to a focus sufficient-* 
ly soon. Hence divers, in some places, are in the 
habit, when they descend into the water, of using 
extremely convex glasses, in shape almost like the 
lens of fishes, and turning their eyes by this means, 
as it were, into diose of an aquatic animal. But 
how do reptiles manage this ? Not by using spec- 
tacles, nor by increasing the density of their hu- 
mours ; but by increasing the distance between the 
l^prn^ea 9nd retina — ^which they effect by compress- 
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ing the globe of the eye by proper musdes* given 
to them for that purpose— *«o that the rays which| 
fronbthe defective refracting powers of their humoursf 
would have otherwise formed a focus beyond the 
retina, now form a focus upon iu When- again in 
the air they relax these muscles, and the retina 
again approaching ' the cornea, stUl receives die 
focus of the raysr whichi as passing now dirougb 
air, are sufficiently refracted for the pinrpose* 

Of the nature of instinct, or perhaps we i^ould 
rather say of the condition on which it takes place,* 
no better examples can be brought forward. Many 
other instinctive motions belong to the exercise of 
vision, more particularly the winking of the eye-lids 
and the adjustment of the muscles, all of whicbmay 
be traced as consequences of definite sensations. 

With regard to Hearing $ the disposition to mus- 
cular movements of the extremities, as of the hands 
and feet, in uiiison with the time observed by mu* 
sical instruments, should be regarded as of the 
same description ; it is seen in infants of a few months 
old. Indeed from the earliest periods, the motions 
of the hands as expressive of mental affections has 
been- a theme of admiration : '' Cieterae partes,'' sayd 
Quintilian, '^ loquentem* adjuvant, hae (manus) 
prope est ut dicam ipss loquuntur."* 

* ** The whole art of the player oonsists in- a delicate per- 
ception of the effects of paaston on the muedes of the eye, face, 
larynx, trunkf, and limbs, and in an accurate imitation of them, 
by throwing into the same muscles the stimulus of volition, 
while he at the same time counteracts, by similar means, the 
expression of any emotion by which he may be actually excited'.'^' 
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In quadnqpeds, the inclination of the head and 
ears in the direction from which sounds (voceed, 
are unquestionably instinctive and necessary in 
many cases to their security. Hence a frequent 
and rapid qiotion of the ears is, in all animals, with 
justice regarded as indicative of a timid dispo^tion. 
Ab instinctive means of adapting the organ of hear- 
ing to the medium in whidi sounds are conveyed, 
analogous to the eye of the Surinam sprat, is met 
with in the crocodile, which animal makes the first 
approach to the well known appendage to the ear, 
tedmicaUy. called the pinna ; being furnished with 
a kiiid of external flap, with which it closes the 
auditory apparatus. It is in this way probably that 
the animal excludes too intense sounds when under 
water ; but it appears that the greater number of 
amphibioiis animiuls are capable of adapting their 
aiiditory a{^arajtud, at least partially, to the medium 
in which they are, by putting all the parts upon 
the stretch, by means of the proper muscles, when 
in the air, so as to qualify them to receive slighter 
impressions, and by throwing them all into a state 
of relaxation when under water, so as to prevent 
them from being stunned by more powerful ones. 

The following passages from Whytt {On ViUd 
and other Involuntary Motions. Works — 4to. 
p. 790 A^ord some interesting speculations on the 
effect of sensations on the muscular acts connected 
with hearing. << As without the motions of the 
pupil, the eye would have been ill contrived for 
vision in different degrees of light and at different 
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distancesy so the ear would have beeii unfit for 
hearing distinetly a diversity of sounds, were not^ 
some of its parts capable of various degrees of ten- 
sion. A musical chord of a determinate length 
and tension, can only vibrate harmonically with one 
particular sound ; if, dierefore, there was no me- 
chanism by means of which the membranes of the 
tympanum and fenestra ovaHs could be more or 
less stretched or relaxed, they could only be har- 
monically affected by one sound, which, therefore, 
alone would be heard distinctly, and all others more 
or less confusedly. To prevent this inoonveniency, 
tihe malleus is furnished with three muscles tod the 
8Uq>es with one ; by the various contractions of the 
former, the membrane of the tympanum, and by 
means of the latter the membrane of the fenestra 
ovalis, is rendered more or less tense, and so ac- 
commodated to almost all possible sounds. 

'^ It may well appear wonderfid how the ear 
should be so exactly adapted, by the various con- 
tractions of these muscles, to such a vast variety of 
sounds, but with what exquisite skill and amazing 
wisdom is every thing in the animal frame adjust-^ 
ed ! As the stimulus of light upon the retina and 
the sensation of indistinctness in near objects excite 
the mind to contract the pupil, so the less distinct 
tremor of different sounds affecting the auditory 
nerves is the cause of the subsequent contractions 
of the. muscles of the internal ear ; for no sooner 
does. the mind perceive the first indistinct noise of 
any ^sound, but it instandy contracts some of the 



M4 TRB NATURK OP INSTINCT. 

atbove nniscles, 80 as most nicely to adapt to it th« 
membrane of the tympanum and fenestra ovalis ; 
if the sound be acute, these membranes are just as 
much stretched as is necessary for their vibrating 
harmonically with it ; if it be flat, they are duly 
relaxed ; and thus by a simple mechanism, the ear 
is rendered sensible of the smallest variation of 
sound or difference of notes in music. As infants 
seem by habit to acquire a faculty, or at least a 
greater dexterity, of adjusting their eyes by the 
motions of the pupil and the crystalline humour to 
the various distances of objects, so it is not impro- 
bable that they may at first hear less distinctly, till 
by degrees they come to acquire a power of readily 
accommodating their ears more exactly to different 
sounds. And is not the want of an ear (as it is 
usually called) owing to a deficiency of this power ? 
While that exquisite discernment of musical sounds 
which many possess, shews that they can adjust 
their ears to different notes with the greatest accu- 
racy. 

*^ That the motions of the muscles of the intemid 
ea^ proceed from the mechanical action of sound or 
vibrating air on their fibres, the analogy of the 
motions of the pupil would seem to contradict. 
And if this were the case, why should not all the 
muscles of the malleus be equally contracted by the 
same sound ? And why should those which serve 
to stretch the membrane of the drum be excited 
into motion by acute sounds, while the musde 
which relaxes it is only brought into action by 
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grave ones* As brute animals, upon the first per-: 
ceptioii of any noise, turn their external ears to- 
wards the place from whence it comes, so at the 
same time they adapt their internal ear to it ; the 
first of these motions cannot be denied to flow from 
their sentient principle actuated by the sound, why, 
then> should we doubt that the latter proceeds from 
the same cause ? 

^^ The motions of the muscles of the internal ear, 
in consequence of various sounds, are not only un- 
attended with any consciousness of volition, but are 
altogether involuntary ; for we cannot move them 
excq>t when soimd strikes the ear, nor hinder them 
to act when it does." 

But the great source of instinctive acts in the 
lower animals, are the senses of Smell and Taste. 
By these, particularly by the former, they are led 
with unerring certainty to the selection of theijr 
food. Of herbs thiey reject such as are noxious^ 
while they select those which are salutary, with 
a certainty which far exceeds the boasted know- 
ledge of man: yet what is this but an original 
connection between the muscular movement ne- 
cessary for cropping the herbage and the sensa- 
tions which the smell of it excites ? How wisely 
adjusted to eadi other must be the two processes, 
and how redolent of inferences of the goodness and 
greatness of the Creator 1 but the animal kingdom 
every iwhere abounds with such, and innumerable, 
as they are, they are inadequate to impress us with 

X 
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more than a faint idea of the 8tupendou9 extent to 
which these attributes are displayed* There is 
scarcely a plant which is not revised by some while 
it is eagerly fidught afber by others. The horse 
rejects the common water-hemlock, on which the 
goat luxuriates ; the cow refuses the longtleaved 
water-hemlock, which Uie sheep is greedy for ; and 
the goat will not touch the wolf 's-bane> which the 
horse enjoys. The Indian buceros devours with 
avidity the nux vomica, so well known as poisonous 
to dogs, rats, and most animals; and the land-crab 
feeds on the berries of the deadly manchineel tree* 
The deer and die round-horned elk thrive on the 
broad-leaved kalmia, which is poisonous to sheep, 
horned cattle, horses, and man. From the flower 
of the same plant, the bee draws honey, and man 
'finds death.* Parrots are poisoned by parsley, hogs 
by pepper, and fowls, dogs, and foxes by sweet 
almonds ; whereas fowls are uninjured by darnel^ 
imd pheasants by stramoniion, hogs thrive on hen* 
bani&; and storks, like sheep and goats, on hen^ock, 
the last again are iminjured by tobacco. 

Many sensations originating in the qualities of 
the atmosphere at certain times, are the source of 
instinctive actions, momentary as well as more con- 
tinued. These are not less marked in animals, 
than, from the «ame cause, are the effect of the 
seasons upon vegetables. With the iSrst appear- 
ance of the renovating spring, the wood^ark renews 
^ts note, the thrush retunra his throat to melody, 

* SiTtdlif, I ZtO, IIaneockj'24, 
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uid the rook revisits its breeding-tree to make 
choice of a nest for the approaching summer* 
FlovrefB and trees acknowledge the glad influence 
in their many tinted blossoms, their opening buds, 
the bloom which is beauty, and the fruit-promising 
blossom* The trouts, too, begin to rise in the 
stream, and tlie water-fly skims along the surface 
of the s0cluded pool, ai^d, if the day be fine and 
warm, the brimstone-winged butterfly issues from 
the wood to enjoy the sunshine ; the ewe drops 
her lamb ; the sparrow builds its nest ; and when 
Hesperus glimmers o'er the southern hill, the bat 
comes forth on refitless wing to spend an hour in 
dalliance with evening, till scared to its ivy bed by 
the darkening shades of night. As spring deeplens 
int9 summer, the air murmurs with exulting insects, 
and bush and brake, ** hymning their great God,^ 
send forth their voice of melody. But as Ju^oe 
melts into July, the music of the groves makes tL 
pause, or is confined to the wren and a few tiny 
^mpanions. 

. Autumn, in like manner, exerts its peculiar and 
proper influences, and among these none are more 
remarkable than the instinctive acts evidenced in 
the migrations of animals, — ^inducing them to under-* 
takings reason would not^have^di^ed to-prompt, and 
which volition would have been .inadequate to ac^ 
complish ; few subjects are more interestitig or 
have called forth more notice ; ;to almost all they 
are fatniliar, and the inspired seer found in them aif 
illustration suited ;to his .purposes " The stork iv 
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the heaven," says Jeremiah, ** knoweth her appoint^ 
ed times ; and the turtle, and the crane, and the 
swallow observe the time of dieir coming." But 
soon the cold night, and the shortening day, and 
the declining sun, and the departure to warmer 
climes of many a feathered visitant, and th^ fiuling 
leaves tinting the woods with a varied Hvery, pro* 
daim stem winter is at hand — ^that night of the 
year when Nature steeps and rest^faer from fatigue. 
The sensaUons now imparted have called forth new 
instincts in animals ; numerous tribes have provided 
for themselves comfortable retreats, burrowing in 
the earth, boring beneath the bark of trees or pene- 
trating their natural hoUows, lodging in crevices of 
walls and rocks, or <fiving beneath the surface of 
the water. Here some are preserved during thi» 
period, either by feeding on the stores they have 
collected during the bountiful weeks of harvest, at 
by falling into a deep sleep, during which they are 
tmassailed either by hunger or by cold. *^ Who 
knoweth not in all these, that the hand of the Lord 
hath wrought this" by die gift of an organization 
enabling an animal to perceive the approaching 
changes of weather, which stimulate to acts depend-* 
ent on an established connection between the sen- 
sations arising from the in^ressions made on their 
delicate organs by variations in the humidity, dry- 
ness, temperate, and electrical states of the atmo-r 
sphere, and the movements whidi they are observed 
to perform. Animals are conscious long before 
man of the approaching storm, and prepare for it» 
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coming; in the woodlands the birds hush their 
song, in the meadows the flocks bleat in dismay, 
and on the mounts side the lowing of the cattle 
is wild and desolate ; but Dr Jenner, in his signs of 
rain, giving as an excuse for not accepting the invi- 
tation' of a friend, well illustrates our position, and 
spares us more remarks upon the subject : — • 

** The hollow winds begin to blow. 
The clouds look black, the glass k low, 
The soot &11b down, the spaniels sleep. 
And spiders from the cobwebs creep. 
Last night th^ sun went pale to bed. 
The moon in halos hid her head. 
The boding shepherd heaves a sigh. 
For see ! a rainbow spans tiie sky. 
The walls are damp, the ditches smell ^^ 
Closed M the pink^jed pimpernel* 
Harki how the chairs and tables cradc; 
Old Betty's joints are on the rack. 
Lond^uack ^e du<^s, the peacocks err; 
The distant hills are looking nigh. 
Haw restless are ^e snorting swine 1 — 
The bttsy flies disturb the kine. 
Low o^er the grass the swdlow wings ; 
The cricket, too, how loud it sings ! 
Puss, on the hearth, with velvet paws, 
Sits smoothing o*er her whisker*d jaws. 
Through the elear stream the fishes rise, 
And nimbly eafteh th* ineantioas flies; 
Tlie ^heep were «een, at eariy light, 
Cropping 6ie meads with eager bite. 
Though June, ifce air is cold and chill ; 
The mellow blackbirdV voice is still. 
The glow-worms, numerous and bright^ 
BUuned J^M dewy dell last night ; 
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At du«k tlie tqaalid toad mm teen^ 
Hopping, crawling, o'er the green. 
The frog has lott his yeUow yett. 
And in a dingy suit is dress'd. 
The leech, disturbed, is newly risen 
Qaite to the summit of his prison. 
The whirling winds the dust obeys. 
And in the rapid eddy plays. 
IVIy dog, so altered in his taste, 
Quits mutton-bones, on grass to feast ; 
And see yon rooks, how odd their flight 
They imitate the gliding kite ; 
Or seem precipitate to fall, 
As if they felt the piercing ball. 
'TwUl surely rain." 



All the acts we have just enumerated as occur- 
ring in the animal kingdom, are in strict accord- 
ance with impressions made on the nerves, and 
founded neither on accident nor reflection. It is 
thus, as Shakespeare observes, — 

*' That when the dawn, in russet mantle dad, 

Walks o*er the de'w of yon high eastern hill,^ 

« « ' « «- » 

The cock, that is the herald of ttte morn. 
Doth with his lofty and shrill sounding throbt 
Awake " 

And it is from the same impression of light that the 
greater part of the animal kingdom are stimulated 
to activity with the approach of sunrise, while they 
retire to repose as it sets ; and, as has particulariy 
been, remarked of birds, if an eclipse occurs, they 
still obey the impulse of sensation, retiring as dark- 
ness comes on to. returato their fluttering and chirp- 
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ing as it subsides* ExpectiDg the annular eclipse 
on the 16 th of May last year, we were wandering 
in the ducal gardens at Mannheim on the Rhine. 
In the full glare of sunshine that preceded the ap- 
proaching phenomenon, the close thickets of the gar- 
dens, overgrown with brush and underwood, were 
redolent with songs poured from a thousand little 
throats of the groves' sweetest choristers. But as 
dimness threw her mantle on the earth, all was hush- 
ed ; there was no sound save that of dreamy stillness 
which Ijie poet only hears, whispering to his soul 
unearthly words* For a few moments it continued, 
feeding our hearts with fancies wild and strange. 
But no sooner did dimness begin to deq)en into 
shade, and darkness, like that of evening, shed its 
influence around, than the voice of the nightingale 
burst upon our startled ear, <^ warbling his sweet 
notes, as if he feared the night would be too short 
to utter his love chant'' 

Hunger rouses the beast of prey to the chase, and 
the sensation of thirst stimulates it to long journeys 
in quest of water. It is an indefinite desire, and 
independent of any deliberate object in resisting 
danger, or procuring food, that excites the herbi- 
vorous tribes to be gregarious, as it does the car- 
nivorous, to avoid their fellows ; and it is in th6 
same way, and not from the possession of definite 
weapons, that the bull and ram are prompted to butt 
with their horns, the horse to kick witli its hoo^ 
the cat to s^ize and scratch with its daws, the dog 
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to tmap with its mouthy and the cock to strike with 
its qpurs. 

The sensations dependent on the sexual secre- 
tions are of vast importance in producing instinc- 
tive acts» and from them result many of the pecu- 
liarities observed in different species of the animal 
kingdom. The degree of desire, indeed, which 
prompts individuals in the defence of their young, ^- 
pears to amount to enthusiasm. AU enthusiastic acts» 
it is well observed by Dr Fletcher, are instinctive, 
and, therefore, in our own species, frequently such as 
to surprise even the enthusiast himself, on again sub- 
jecting himself to the sober dictates pf reason and 
volition. They are like those of a person partially 
imbecile or insane; and if a special providence some- 
times seems to preside over the actions of an idiot 
or a maniac, it is only because he is actuated un- 
der circumstances of diQculty, by a power less &lr 
lible both in its end, and the means employed to 
attain that end, than reason and volition. It ia 
hence easy to understand how in the lower animals, 
the blind impulse of instinct should often supersede 
reason, and be competent to excite nwneroua 
actions, corresponding to those which, in man, can 
be excited only or chiefly by volition. Thus when 
the latter would construct a fabric of any kind, he 
proceeds upon a plan more or less deliberate, and 
adopts means which are at first, in a greater or less 
degree, inadequate to the end in view; and it is 
only after efforts more or less frequently repeated^ 
;r— and that not by himself alone, but by his fellows 
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for many 'succeeding ages, — that he attains any 
thing like perfection in his manufacture. But the 
srilul in constructing its shell, the spider its web, or 
the silk-worm its cocoon, the bee in budding its 
comb, the bird its nest, or the beaver its hut, with* 
out any deliberation, adopts at once the most ef- 
fectual means of attaining a certain end ; and the 
resulting fabric is as perfect the first time it is at- 
tempted, as it can ever by any possibility become. 
These are the criteria of instinctive, as distinguished 
from rational actions ; and the more nearly man, 
in attaining perfection in his works, approaches to 
these conditions, — ^in other words, the more he is 
actuated in their production by instinct, — ^the great- 
er is his genius ; the more by reason and volition, 
the greater is his talent. And upon this principle 
is expl^ned why a man of genius is generally a 
bad dissembler, and a man of talent a good one ; 
in the former, the instinctive impulses preponde- 
rating, in the latter the rational ; — ^no one can be a 
hypocrite in whom the feelings preponderate over 
the judgment. It is most erroneous to imagine that 
we detract from the proper rank of the lower ani- 
mals by representing them thus, with respect to 
many of their actions, as a kind of automaton; 
since we are, in fact, raising them to that of artists, 
acting under an impulse which man conceives it 
glorious to obey. It is this consciousness of a 
power superior to any over which we have control, 
which has led poets in all ages to invoke Apollo and 
the Muses to inspire their verse, — ^in other words, to 
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caH upon^passion or instinct to supersede reason ; and 
that sotne such instinctive power at once abisorbed 
the mind, and actuated the mighty hand of a Mi<*^ 
chael Angelo and a Raphael, and excited, not only 
the conceptions, but the merely physical movements, 
destined to develop works on which ages were to 
ponder with admiration and delight, is unquestion- 
able. It is said of Paesiello, that, in his fits of 
composition, he used to bury himself under the 
bed-clothes, trying to banish from his memory all 
the rules and precepts of his art, and giving vent 
to his feelings in the exclamation, '^ Holy Mother, 
grant me the grace to make me forget that I am a 
musician." It is true that the instinct thus running 
riot over the reason, is, in man, very liable to become 
morbid, and even to terminate in confirmed idiot- 
ism or insanity ; and numerous melancholy instan- 
ces of partial or total imbecility or madness, as a 
concomitant of the ^^ fine phrensy** of poesy, might 
be adduced from among the poets of every age : 

'* Great wits to madness sure are near allied, 
And thin partitions do their bounds divide.'* 

It is this constant subserviency of many of the ac- 
tions of a great genius, and of a fatuous or furious 
person, to the same blind impulse, which produces 
that close alliance of the sublime and the ridicu- 
lous, the lofty and bombastic, — as well in works, as 
in thoughts and words, — ^which has furnished in 
every age, so fertile a theme of animadversion. Both 
equally recede from the reasonable ; and the only 
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jdiflerefhce between them appears to consist in this^ 
that, while the focmer so far carries with' it the 
mind of the judge as to warp his judgment, by in- 
spiring, him with some degree of that enthusiasm in 
which the conception originated, the latter fails in 
this object, and, by leaving him in Aill possesmonr of 
his reason^ stands exposed at once in aU its native 
drformity* An unha{^y point in the most majestic 
statue or picture, like an ill-timed word in the most 
elevated sentence^ frequently has the effect of sud- 
denly awakening us from ta day-dream of admira-* 
tion;* and what we were perhaps about to pro- 
nounce a model of die grand, bebmnes at once a 
beacon of the ludicrous : the insignia of royalty dif-- 
fer only in the spirit in wtdcti we contemplate them 
from the tinsel of punchineUo. It is a similar mor^^ 
bid preponderance of instinct over reason which 
leads man into every description of intemperance ? 
although this results much more frequently from 
the reason being too weak, as in the case of ordi-* 
nary debauchees, than from the instinct being too 
strong, as in that of men of genius, who are vm- 
happily so often characterized by this infirmity ; as H^ 

* The spinous prooetSM of tb« vertebne of serpents are so 
eonstnicted; that the notions of their spinal colnmn are not 
only, or chiefly, lateral, but in a great measure upwards and 
downwards also. Some painters and statuaries, however^ ap- 
pear to have overdone this matter, and to have represented flex- 
ures in the hodies of serpents where no countenance can be 
given to them by anatomy. Thvre wse Jiaka, iniUa ssspset, 
beyond which we cannot allow even the sublime hand of th« 
aculptoF of the Laoooon to pass without reproadb* 
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lustrative of this^ it is sufficient to mention Rochester, 
Parnell, Otway, Sheffield, Savage, Churchill, Prior, 
and Bums. Nevertheless, let those, as remarked 
by Dr Currie in his life of the last, who are with« 
out follies, cast the first stone at their infirmities, 
and thank their God that they are not, like the poor 
children of genius, firail in health, feeble in resolu* 
tion, in small matters improvident, and unfortunate 
in most things. 

But, inquires Dr Fletcher, to whom we are in- 
debted for the above illustrations, if instinct, thus 
<^posed to reason, sbmetimes betrays man into er« 
rors, is reason, when o^pipoBed to instinct, quite ex-* 
empt firom a similar imputation? Whence have 
originated all the absurd attempts, made by repu- 
ted philosophers, from the earliest periods, to coun« 
teract the natural tendencies, as well of brutes as 
of man, and to make them what nature never de- 
signed that they should be ? What was it tiiat has 
led some of them to finrbid us to sit near the fire 
when we are cold, lest peradventure we should dry 
up our radical moisture ; or to court the refireshing 
gales of heaven when we are in a fever, lest per- 
chance we should interfere with the salutary fer- 
mentation of our fluids ? What was it which has 
prompted some to the idle attempt to make aqua- 
tic animals terrestrial, and terrestrial aquatic ; to 
render herbivorous creatures carnivorous^ and car- 
nivorous chewers of the cud ; or to turn quadru- 
peds, into bipeds, and bipeds into quadrupeds ? 
VHience have arisen the injunctions, which we are 



^E NATUKE OP INSTINCT. 157 

condemned still sometimes to hear, not to ekt when 
we are hungry, nor to drink when we are thirsty^ 
and to feed exclusively on herbs and fruits, and 
water from the spring,* or, at any rate, to be satis- 
fied with the least possible quantity of the simplest 
fare ? What formerly induced our boarding-school 
mistresses to endeavour to improve the shi^ and 
carriage of the poor things committed to their care, 
by debarring them from all natural exercises ; and 
what is now leading them, with almost equal absur- 
dity, to attempt the same by all sorts of unnatural 
gymnastics and calisthenics? Thore are few who 
have not, at one time or other of their Hves, tried 
to supersede their instinctive and wholesome im- 
pulses by some regional system of diet and regimen, 
and there are few who have not found themselves the 
worse for their pains; and if man is more prone to de-» 
formity and disease than any othter animal, he per-* 
haps owes a great part of the melancholy distinction 
to so frequently allowing the artificial precepts of rea-* 
son to interfere with the natural dictates of instinct. 
We may distort the propensities, as we may deform 
the skull like the Charib, or the nose like the Afii* 
can, or the foot like the Chinese ; but we cannot 
improve them.f 

* The principal patrons of this twaddle in modern times—to 
say nothing of Pythagoras and the aneienta-JiaTe been Q$b* 
sendi, Rousseau, Willis, Lamb, and Newton, the last of whom 
asserts that real men have never yet been seen, nor ever will 
be, till they shall be content to subsist entirely on herbs, and 
fruits, and distilled water! 

t F7eicher, Part ii. /}, pp. 19*80. 
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But to return -froih this digression, the sense lyf 
an ungratified want, though less- distinct in its cha» 
iracter than others we have mentioned, is not the 
less the origin of many instinctive acts of which 
we shall hereafter speak. 

The sensations arising from the consciousness of 
the actions of the muscular frame become a new 
source of activity ; and it will be found to play an 
important part in the economy of instinctive acts. 
The pleasure which results from them, especially 
in the young, appears to be one of the chief enjoys 
meats in the existence in animals. -We see the 
young steed bounding overfield and meadow glory- 
ing in the consciousness of his powers ; and the 
delight which the lambs in spring display in the 
exercise of their speed, is one of the most pleasing 
contemplations in nature. It has drawn strains that 
will never die from many a poetic mind. 
' The last order of internal sensations on which in* 
stinctive acts depend, are those of Emotion. Of this 
are all the forms of the expression of emotion or 
passion in man and the higher animals, as seen in 
the aspect of the countenance, and the attitudes of 
the body. These, as connected with emotion or 
passion, give one of the best illustrations of the 
philosophy of all instinct ; for the muscles concern- 
ed are all voluntary, yet here assume definite com-* 
bina^ions of action wholly independent of the will ; 
and in the human race, the acts of expression in 
particular, are so numerous, that they must equal, 
if they do not exceed, the various jnovements ne- 
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cessary in other animals for the ends of their xeliative 
existence. It is perhaps true, as Sir Charles BeH 
remarks, that there is no expression in the face of 
any animal lower in the scale than the quadruped ; 
yet the same limitation is not to be extended to the 
action of the eye, and the attitudes of the body> 
which occur in correspondence with emotion in 
birds and reptiles, as in mammals. The fire-like 
ilsshing, the fascinating power of ^^ the magic circle 
of the eye," is no fable ; and as remarkable in some 
reptiles as in man. The increased brilliancy in the 
eye of the rattlesnake from desire, and in which 
appears to consist its reputed fascinating power, is 
well known, and seems to have suggested to Mil- 
ton the idea of endowing the serpent in the Garden 
of Eden with a simHar property,— 

"* its gentle, dumb ezpreetion taraed at length 

The eye of Eve :" 

the erect bearing of die common cock after vie* 
tory, and the perching aloft to crow over his van- 
quished rival, and the dejected mien of the con** 
-quered ; the swagger of the turkey-cock, and the 
amorous movements of the pigeon, are so -many 
muscular acts determined by sensations of emotion. 
Again, the sudden inflation of the Diodons and Te- 
tradons among fishes when irritirted, so as to ren- 
der all their spines erect ; and the violent instinc- 
tive movements by which many other species in^* 
flict, in the same manner, severe wounds on their 
aggressors; and the: pouching of the neck of the 
«obra-da-capello, among reptiles, from agitation, 
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are instaiices of the influence of passion on the 
acdon of muscles generally voluntary. 

The number of movements of this kind, how* 
eirer, in the inferior animals, falls very far short of 
that which is observed in man. Thus in carni- 
vorous animals, the expression most marked is 
that of rage : — the glaring eye is fixed, the lips uv 
retracted, the canine teeth are exposed, and the 
attitude of the body is such as collects the whole 
energies of the muscular frame, and concentrates 
them for attack. In graminivorous animals, as the 
bull, the eye assumes a wild and fearful character, 
the nostrils become dilated, the horns are directed 
obliquely downwards, while the rest of the face, 
especially the lips, remains calm and placid. Iik 
the horse, the expression of the eye and nostril^ 
and the motions of the ^ars, mark the same state 
of emotion. Rage and fear seem to be the chief 
sources of expression and attitude in quadrupeds ; 
but in man there is no emotion which is not attend* 
ed by its correisponding indication on the muscles 
of the face^ so truly said to be the index of the 
mind. In the expression of rage, the " human &ce 
divine," combines, to a certain extent, the muscular 
actions of both herbivorous and carnivorous ani- 
mab ; the eye sparkles, the notrils are dilated, while 
die canine teeth are in part exposed, to which is 
added the knitting of the eyebrow, an act of which 
other animals are incapable, and the cause of the 
peculiarity of the expression of the emotions in Une 
hpnan oountenance. 
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' In laughter, peculiar to man,^ the outer-half of 
the eyebrow is drawn down, the moulli is opeot 
the teeth appear, the aa^es of the mouth are drawn 
backwards and upwiEu*ds, the aosUHs are dilated, 
and the cheek raised. 

• In weeping the brow is drawn down, the -^cheek 
raised, the nostril drawn up, and the mouth stretchy 
ed laterally, the part of the eyelid next the nose is 
elevated, while the corners o£ the mouth are de- 
pressed.f 



* Milton says that^- 



nniles from reuon flow« 



To brutes denied. 

Hie reveTse, however, of the first part of the pro^ositioo holds 
4[;ood ; the act is porely inttinetiTe, and reason ia not conoerno' 
ed in its production. 

t The only brutes said on good authority to weep from aor- 
JTOW, are^some species of monkey, the seal, and -the camel ; the 
first species by Humboldt, the second by Steller, and the last 
hy Pallas ; the dog, however, should certainly be added to the 
list. The alleged '* big, round tears,'' of the deer, the hare, 
and other animals when hotly pursued, are in £aet only seba. 
oeous matter,, which, under these 'circumstances, flows in profii- 
<sion from a collection of follicles in the hollow of the cheek ; 
and the far-famed '' crocodile** tears, *! although Ixmafide tears, 
do not flow from affliction. But if crying is not confined to 
man, he is perhaps exclusively '* a laughing animal," as he haa 
been sometimes defined,^ no ' brute apparently being capable of 
that sense of the ridiculous, arising from incongraoua associa- 
tions in which laughter orginates. The laughing of the hyena, 
it needs hardly be observed,' fumiahee no exception to the re- 
.mark. 

And if man stands almost alone in hia rasoeptibility of a flow 
«f tears from aflliction, and of laughter from mirth, it it, per* 

L 
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In joy the eyebrow 18 nused moderately without 
AngHlftrity, the forehe^i is smooth, the eyeball 
lively and spariding» the nostril slightly dilated^ 
and the lips smOing. In all the exhilarating emo* 
tions, the eyebrow, the eyelids, the nostrils, and the 
angles of the mouth are raised ; while in all depress- 
ing paissions the reverse is the case. In discontent 
the brow is wrinkled, the nose peculiarly arched^ 
and the comers of the mouth drawn down to a great 
extent. But for descriptions of other kinds o£ ex*> 
pression, we must refer to the authors who have 
written on the subject, particularly to Sir Charles 
Bell's Anatomy of Expression, to whom we are in* 
debted for much information on the subject. That 
such combinations of muscular contraction are of 
the same nature as instinctive acts cannot be rea- 
sonably doubted ; they are independent of the will» 
and although they do not display themselves in an 
equally marked maimer in every individual, yet the 
muscles concerned, and the mode, if not the de- 
gree, of their actiiMi, is one and the same in aU 
mankind. It has been questioned, however, if these 
are properly ranked with sensation ; and what can 
be said on that point chiefly is, that this has been 
a common plan of arrangement among physiolo- 
gists, and even allowing it to be no more than a 
convenient mode of classification, we shall not be 

baps, not because there is no tendency in other mammals to the 
same actions from the same primary stimuli, but because they 
are in general incafMible of the pecnliar emotions in which these 
primary stimafi cOMist.— ^fefter, PvtII. /i. 
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jprcfdttded from ihiiBtingon the proposition that the 
eonrces of instinctive acts are r^hioed to two — oer* 
Cain states of sensation and certain forms of emo* 
tion. Nor should it he required of us to shew any 
fnrtfaer connection bet#een what is here assigned 
aa the cause and the efibet in question. It is 
tfMHigh if there be an unifi>rm observmtion of a sen- 
sation or emotion as the antecedent of every in- 
stinctive act, to entitle the one at the other to the 
name of cause. It is possible that some interme* 
diaite step between the two acts may hereafter be 
discovered ; biit in the mean time, as was before 
observed, we must be content to view the connectiOA 
between them as simply established by the Almighty 
will 

It would be improper to leave this part of our 
subject, and proceed to the consideration of instinc- 
tive acts of a more permanent kind, without allud- 
ing, as illustrative of them, to the effects of emotion 
on otiier parts of tiie body than the muscular. We 
shall confine ourselves, however, and that briefly, 
to the functions of secretion and absorption. 

These are remarkably affected by emotion. In 
intense grief and in fear, the secretions, at least 
some of them, are altogetiier stopped; the tears do 
not flow, and the saHva is suppressed ; the ab- 
sence of the latter, causing the cleaving of the 
tongue to the roof of the mouth— .the vox haret 
faueUm^ — ^the passio hysterica of poor • Lear — has 
been turned to account in the detection of a tiiief ' 
in an establishment of servants, by the dryness of 
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the rice which he, in common with the rest,' had 
been compelled to hold in his mouth, while each was 
taxed with the thefV* From grief, in a few hours 
the hair has become perfecdy blanched ; and the 
same emotion in a canary-bird, from the loss of its 
mate, has been known to cause a change in the co* 
lour of its feathers. We have a case in our reool-* 
lection where, from intense and sudden grief in a 
woman who was nursing, the milk enUrely, and in 
a very short time, left her breasts. From bad news 
tlie. breath will become instantly fetid; ahd not 
only, is th^ halitus from the lungs vitiated, but the 
secretions also, which are at the same time increas- 
ed in quantity. From bashfitlness, the sebadoos dis-^ 
charge from the surface assumes so unpleasant, an 
odour,*that the poor sufferer is often unjustly accused 
of uncleanliness ; and all persons must be aware how 
suddenly, from dismay, the whole body is bathed in 
sweat. The phrase " green»eyed monster," is cor- 
rectly applied ; jealousy, as Horace says, making 
the liver swell with bile and causing jaundice. 
By fear the alvine secretions are changed in quan* 
tity, consistence, and odour, as every boy who has 
been threatened witha'caning, will well remember j 
and when cholera raged among us, this had no little 
influence in the spreadiilg and propagation of the 
epidemic ; fear soon brought on a bowel complaint ; 
a predisposition to the disease was thus establish- 
ed, which soon followed to daim its unhappy victim. . 
In joy the tears often flow ; while, as we before 
remarked, in intense grief they are suppresaad, and 
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when they do flow it is a proof of moderated sor* 
row ; tears do not bring relief, as is commonly sup- 
posed, but they indicate that it has been brought. 
In hikrity and in despair fat is abundantly secreted ; 
and hence "despair and grow fat'' would be as 
true a saying as " laugh and grow fat." Perscms 
. left long to pine in condemned cells, without a sha* 
dow of hope, become frequendy, in spite of their 
slender fare, remarkably stout. Absolute despair, 
as Dr Fletcher justly remarks, is as incompatible 
with solicitude, as total thoughtlesisness ; and it is 
solicitude which emaciates. Cassius was " lean," 
because he was anxious to redress his country's 
wrongs ; had he either been indidferent, or despair- 
ed of redressing them, he would probably have been 
as " fat and sleek-headed," as any of those whom 
Cffisar wished to have about him. 

Nature has rendered the increase and vitiation 
of certain excretions, under emotion, a means 
of defence and security to many animals. The 
cuttle-fish, among avertebrated. animals, conceals 
itself, when in danger, by eolouring the water 
black with the matter discharged firom its ink.* 
bag. Among reptiles, the increase and vitiation 
of the cutaneous exhalation of the alliaceous and 
mephitic toad, when irritated; and the bath of 
sweat which, under similar circumstances, enve- 
lopes the salamander, and that to such an extent, 
that it has been known, not indeed to extinguish^ 
but to escape from, a fire into. which it was thrown, 
jve likewise insjtinctiv^ acts, and the effects of 
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emotiofi. The diodons and tetrodona, among fiihei^ 
inflate th^naelves, under the same cucninataBoeB, 
by the cooaapound oonaequence of the effects of 
emotion upon their musdes, to which we have aUa<r 
dedy and the sudden seiaretion of ur. The vultuse 
uses the contents of its stomach as a great meant 
of defence ; from fear, liie odour of this becomea 
highly vitiated, and when pursued, the bird voida 
in the &ce of its pursuers a mass so intolerably 
fetid, that they ore compelled to desist from the 
pussuit* The American skunk uses its intestinal 
secretions in the same way. Many animals, agun, 
change colour from emotion, — anabgous, perhaps, 
to bludnag in man; 0f these we may mention, 
among reptiles, the chameleon ; among fi^ies^ the 
perch and stickleback ; and among birds, liie tur- 
key-cock, as is seen in his wattles. 

We mi^t greatly add to this catalogue, but re- 
frain from doing so ;. simply observuag, that all the 
acts we have mentioned are of the same nature aa 
instinct, and to be referred to emotion. 

The foregoing alight sketch of some of the 
sources of those instinctive acts which are of a lesa 
continued kind, is a step towards connecting those 
of a more prolonged character with the same prin- 
ciple. 

It was before remarked, that every mxaeabBract 
of a relative kind is the source c£ a new sensation ; 
that is, an animal is conscious of the contraction of 
the musdes concerned in such acts; and hence 
a single muscular wt originating in a sensation. 
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«A it givet rise to a new BeiMntkm> xaay beeome 
the source of otiier muscukr acts^ wfaksliy being 
in turn the sonree of sensatioBSy pcodnce in suo* 
cession oiher acls» so that a oontiniied aadeon>* 
necled train of instincdve acts may thus proceed 
in a manner vhoO^r analogous to that in winch a 
sbigle nfoiaadtary act arises. The limit to the con- 
tinuance of such a train of acts, is the £itigoe or 
«idiau0tion, atike, pa*haps, of the nervous power 
and the muscukr force ; which, being renew^ and 
refreshed hy rest, the same stimulus, whatever it 
may be^ will be capable of setting agahi in motioii 
the form^ successvon of acts. Again, the sensa* 
ticm accompanying an ungratlfied want, as iC may 
continue a long time, seems capidbie of ^ving rise 
to prolonged acts, just as momentary sensations 
produce temporary acts. Another source of conti>* 
nued action may be conceived, without any viola-* 
tion of the same principles, in the new in^ressions 
made on the senses, as of sight or touch, by the 
effects of the first acts on surrounding nature ; for 
example, in constructing a nest, or a habitatkm of 
any sort, the sight q£ the &rit steps in flw^OTk 
may be regarded as so many sensaitioas on n^ch 
tiaeeentinuance of the necessary actsdepeads. The 
applicadon, then, of these pn^ddtions, seems to 
bring continued acta of instinet under the same 
general law as those above noticed \ while, at ^e 
same tune it must be adniitted, that our assait to 
the explanation in the case of these is less rea« 
dily a&ided* 
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The 'most remarkable instances of continued acta 
of an instinctive kind are found in l^e canstructiOD 
of habitations by the beaver, the nests of birds, the 
eond> of bees, the cocoons of «ilk-wonns, and the 
webs of spiders ; also in the migratioBS of birds, 
hmd-crabs, &c. : These, however, we shall not en- 
ter more folly upon, further than to remark, that 
the first of these animals, which, in its native haunts» 
seems to exhibit the most remarkable! effects both 
rf reason and inatincW befopg. to an order of mam- 
mi^ by no means distinguished for the general 
development of their brain, or of those parts in it 
which are most perfect in man, the quadnimana^ 
and camivora. Like the other, rodentia, the beavev 
is destitute of the convolutions on the surface of 
the brain, so distinguishing a charactaistic of man 
and the higher animals* This might lead us to 
the proposition that instinctive powers are more 
produced when the organ on which reason depends 
is less developed. 

It may be added, as illustrative of the connexion 
between instinct and certain definite sensations^ 
that the beaver, when removed firom ks native wilds> 
becomes an extremely stupid animal. 

In what has been called the accommodating 
power of instinct, some evidence is obtained of the 
necessity of definite sensation to call forth its phe* 
nomena ; although, in some instances of this kind, 
a degree of reason must be supposed to bring about 
the change on the habits of the animal. Thus, in 
Senegal, the rabbits, as Adanson relates, do not 
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burrow, that is to say, that the sensation of cold» 
which must be presumed to be the cause that de- 
termines them to that act elsewhere, is not there 
applied. In the same country the ostrich sits upon 
her eggs only by night, while at the Cape of Good 
Hope she incubates both by night and day. This> 
like every other bird, occasionally leaves her eggs; 
and the sensation imparted from their coldness on 
her return, must be the cause by which her sitting 
is kept up. If, then, no such cooling takes place 
during her absence by day in the warm climate of 
Senegal as at the Cape, the condition on which her 
assiduity depends does not take place. Many birds» 
again, build their nests differently in different places^ 
— the difference being evidently connected with & 
difference in the climate, and other circumstances 
of the situation. Many of these differences may 
be traced to differences in the sensations produced 
by variety of climate and circumstances ; but some 
of them must be referred to reason in the first in- 
stance, — ^in the progeny, perhaps, to the transmis- 
sion of acquired qualities. Thus it is said, that, in 
countries infested with monldes, birds which in 
other places build in bushes and clefts of trees, 
suspend their nests on slender twigs, so as to avoid 
the attacks of their predacious enemies. It does 
not clearly appear how such changes in the habits 
of these birds can be referred to instinct, — ^unless 
we say that new sensations beget new instincts. 
That such is the case is undeniable, yet, in the pre- 
s&kt state of our knowledge^ it is perhaps more ju- 
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dickms to refer such chiuiges to experience, thns 
admitting a reasoning principle. But suppose it be 
finmd that every new brood proceeds in the same 
manner as the parent birds, without any apparent 
source or time of instruction ; then we must refer 
it to the transmission of qualities acquired by the 
parents to their oiapring»«-«-that is, what was ac* 
quired by the parent birds at some previous time by 
reason becomes transmittable to their progeny as an 
instinct. It is certain that acquired qualities, how* 
ever little it may be the case amcmg men, are trans*^ 
ferred to the offspring among the inferior animals, 
md that in no slight or unequivocal degree. Every 
one has seen, or at least has heard o^ the taiUesa 
ciats of the I&de of Man, and of the dodk-'tailed doga 
of the southern counties of England; and it can-^ 
not be doubted but that these two breeds arose 
from the mere cutting off of the taSh of certain pa* 
rent cats and dogs^ while the breed was confined 
from admixture with those who enjoyed the fufi 
plenitude of their caudal afqpendages. A cat <^ 
this variety breeding with a common cat, produces 
a litter of kitfeng with very s^ort tails; and the 
peculiarity wiH, by a repetition of ^the experiment, 
soon disappear. Hiat the peculiarity is or^inally 
induced by the simple mutilation of the tails, of the 
parent animals^ is proved by an experiment referred 
to by Haller, in which a common cat, fivm which 
the tail had been pwposely removed, brought forth 
a litter, soitie /mdi tads and others without. A 
fiict is recoiided in some books of natural history. 
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wbich bears more closely on the present argument. 
In some parts of America, it is the practice to hunt 
herds of a species of deer with trained packs of 
4og8 ; the dogs are taught to attack the herd in 
line, and by this method never fail to be success* 
fol ; but if any of the dogs be led by excessive ar- 
dour to break into the herd singly, they are sure 
to be completely destroyed. This uniformly hap- 
pens to untrained dogs, whatever be their strength 
and courage. But the offspring of dogs which 
have been fully trained to this kind of warfare, re- 
quire no education, but at opce fall into the only 
kmd of attack which can be attended not only with 
success, but their own personal safety. 

A more minute acquaintance with the animal 
kingdom will doubtless enable us to point out many 
sensations governing the instincts of animals, at 
present unknown to us ; for every day's experience 
adds something to our knowledge on this bead, 
even although the sulbject has seldom been investi- 
gated on a proper plan. The migrations of birds, 
in particular, offer a wide field for the illustratiOD 
of this subject, as connected with the changes of 
temperature, and other qualities of the atmosphere 
the failure of food, and the. like. One curious fiict 
which we may mention^ as recordied some years ago^ 
offers a kind of key to such inquiries. In the neigh- 
bourhood of the Carron iron*''Vf<H'ks, where the tem- 
perature of the air, to a considerable extent around, 
must be very much above that natural to the clir 
mate, swallows are said to remain the whole winter. 



172 THE NATUKB OF INSTINCT. 

Indeed the experiment of Mr Pearson, as detailed 
by Bewick, puts the question beyond a doubt Ha- 
ving obtained some swallows, he placed them sepa- 
rately in cages in a warm room, feeding them with 
nightingales' food, and guarding their feet from the 
effects of damp and cold, by covering their perches 
with flannel. This precaution was adopted because, 
in a former unsuccessful experiment, the birds' feet 
had swollen and inflamed, as was supposed, from 
this cause. '^ He had the pleasure to observe that 
the birds throve extremely well ; they sung their 
song throughout the winter, and soon after Christ- 
mas began to moult, which they got through with- 
out any difficulty, and lived three or four years, re- 
gularly moulting every year at the usual time. On 
the renewal of their feathers, it appeared that their 
tails were forked exactly the same as in those birds 
which return hiUier in the spring, and in every re- 
spect their appearance was the same." The pro- 
pensity to migration, then, does not arise in these 
cases, because, so long as the birds are confined within 
a certain boundary, the sensation arising from a de- 
clining temperature does not affect them. And fur- 
ther, it is probable that the same elevated tempera- 
ture prevents, in their wild state, any deficiency of 
their usual insect-food throughout the winter. 

The instinctive actions of animals, then, it can 
hardly be questioned by any who reflect upon the 
subject, are referable to some uneasy sensations, ii^ 
like manner modifications of touch or tact, pro- 
ceeding from certain irritations of particular organs. 
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Xhus, — to begin with some of those which the in- 
£^rior tribes of animals have in common with man, 
— can it be doubted that the instinctive actions of 
keeping themselves warm, and of taking food and 
drink, spring from uneasy sensations, originating 
in certain irritations respectively of the skin and 
the stomach, and prompting us to use the proper 
means of removing them ? *^ The perception of 
these irritations," it has been well remarked, " is 
the monitor by which we are warned of the neces- 
sity of effecting some change in the system ; and 
it is a monitor, the voice of which it is not possible 
either to disregard or misunderstand, since its im- 
portunity increases in proportion to the increased 
demand for such a change, and its injunctions are 
enforced by laws far less fallible than those of rea- 
son." And if it be conceded that the instinctive 
actions just mentioned originate, not in thought, 
but in sensation, how can it be reasonably ques- 
tioned that others, in every respect so nearly allied 
to them, have likewise their source each in some 
uneasy sensation, arising from a specific irritation, 
and urging animals to adopt the only proper means 
of getting rid of it, in the same way as coldness of 
the surface prompts us to huddle the limbs toge- 
ther, and to seek the other sources of heat, and 
hunger and thirst to take food or drink, and to do 
nothing else ? Instinct in general is, accordingly, 
well described by Broussais as arising always from 
'* sensations which solicit a living being to execute 
involuntarily, and often unconsciously, certain acts 
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necessary 'for its welfare.'' Thus, not only the taking 
of food when hungry, but the selection by every 
kind of animal of its own proper aliment, the hoard- 
ing up by some tribes of a store, in apparent anti- 
cipation of a time of need, the depositing of their 
eggs in appropriate places, the choosing by each of 
its proper habitat, and the construction by many 
of fit places of abodes all appear to indicate nothing 
more than blind impulses arising from sensations, 
themselves the result of specific irritations in cer- 
tain parts of the body. The experiment of Galen 
with the young kid, which selected milk, seen for 
the first time, firom numerous other kinds of ali- 
ment placed before it, is well known ; and that in 
all such cases, the selection is determined by an 
uneasy sensation, which one particular aliment is 
best calculated to remove, and which is different 
in every animal, according to its particular organi- 
zation, is as unquestionable as that, in certain states 
of the human stomach, an appetite for add, and in 
others for alkaline substances, is experienced, with- 
out, however, any thing like a reasonable convic- 
tion of their efficacy. In like manner, the ant 
hoards up its grain, and the bee its honey, not from 
any reasonable persuasion that they shall in future 
stand in need of such supplies, but because their 
organization is such, that omitting to do so would 
be felt by them as a natural appetite ungratified. 
It is as actuated by the same impulse, that moths 
and butterflies lay their eggs always in situations 
where the young caterpillar, on being hatched, can 
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ftt once procure substances adapted for its nouridi* 
ment They think nothing of this} biit they lay 
their eggs in such situations, because they are 
prompted to do so by an uneasy sensation, excited 
probably by certain odours, as dogs and other ani- 
mals are stimulated to certain excretions under 
similar circumstances. The instance, also, most 
commonly brought forward of instinctive action,*— 
that of a young duckling, even though hatched and 
reared by a hen, running into the water the first 
time it comes near it, seems to be explicable bn 
precisely the same principle as the others.* It oti- 
dently does so, as a means of obviating the uneasy 
sensation arising from the want of gratification of 
one of its natural appetites, which could not b6 in* 
dttlged while on dry land ; and it is from a similar' 
cause that every animal at once betakes itself to 
that element, and that situation, to which its orga- 
nization is adapted, and an exclusion from which is 
— like confinement and restraint of every kind — 
felt to be a positive evil. Thus the eagle inhabits 
the rocks, the heron the shores, the partridge the 
{^ains, and the ptarmigan the loftiest peak of the 
mountains; the snipe wades in the marshes^ the 

* " Take," Bays Galen, *' three eggs, one of an eagle, an- 
other of a gooee, and a third of a viper, and place them fiivow- 
ably for hatching. When the ahellt are broken, the eagle and 
gOiUng will attempt to fly, while the young of the viper will 
coil and twist along the ground. If the experiment be pro- 
tracted to a later period, the eagle will soar to the highest re- 
gions of the air, the goose will betake itself to the marshy pool, 
and the viper will bury itself in the ground." 
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hrk frequents the ftirrows, the wooc^cker creeps 
around the trees, and the shrill cry of the landrail 
issues from among the long grass of the dank mea-^ 
dows ; the martin, too, builds in our windows, and 
the sparrow in our roofs, not because they have any 
precise object in so doing, — ^however important 
might be the object of the great Creator in dispo* 
sing them to do so, — but because their organiza- 
tion is such, that any other situation would be to 
them '^ weary, stale, flat and unprofitable.'' Among 
other instances of instinctive actions commonly 
brought forward, are those from which result the 
beautiful fabrics so frequently constructed by some 
of the lower animals, and so admirably adapted each 
to the end which it appears to have been intended 
to serve. Of this nature are the shell of the snail, 
the web of the spider, the cocoon of the silk-worm, 
the comb of the bee, the nests of birds, the huts of 
beavers, and innumerable others, which display at 
once the most delicate mechanism, and apparently 
the most admirable foresight. Concerning the fore- 
sight, however, we have already said enough, in 
speaking of the hoarding up of grain by the ant, 
and of honey by the bee ; and concerning the me- 
chanism, we sliall find little grounds, on this score, 
for attributing to the agent in question any thing 
more than the blind impulse above alluded to, when 
we remember that fabrics infinitely more subtle, 
and furnishing infinitely better illustrations of the 
adaptation of means to an end, are frequently the 
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^mnk t^a^Qts to which we concede neither thought 
j^or 8«D«»tioii» but only inritation.* 

* Among the most singular of these, is that faculty possessed 
by 'animals by ivhich not only the pattielta of each indiyidual 
tttmie and iM-gan of which their bodies are composed are con- 
tinually undergoing a ohasge, by the prooessei of abawption 
«id depoflitioBy and the whole body in this manner ktfpt, as it 
were, in a state of f reshnjsss ; but whole tissue and or^iant^ 
if accidentally removed, frequently entirely regenerated. This 
occurrence, however, is mu<ih less frequent in man, and the 
ffiore p^fefot animals, than' in the leie advanced forms of or- 
faoisBed beings. In plants the ]>o9rer of reprododng parts whieh 
have beej remaved ia almost unHmiited, and *m nfany of the 
avertebrate animals it is very remarkable. Thus, the star^lji 
(^Astertas)^ the sea-anemone (Actima), and the cuttle (^Sepia)f 
are capable of reproducing their rays and tentacula ;* and crabs, 
lobsters, and cray-fish( Cancer), have thesame power withrespect 
to their daws ;t the snail (Limax^ can even reproduce its head 
with all its natural appendages i^ the earth-worm (Lumhrictts 
ierrestris)^ and the water-worm (£>. vari^fahu), can regene- 
rate either extremity of the body ; § and the fresh-water poly- 
pas (JSydra mridis)^ if cut into numerous pieces, is capable of 
becoming, by the renewal in each piece of all deficient parts, 
as many perfect animals. | Nor is this faculty confined to the 
avertebrate tribes, since many vertebrate animals also, and in 
particular the reptiles, possess it to a very considerable degree, 
numerous experiments having abundantly proved that the frog, 

* A Tremtiley,^ M6no|re» popr lervfe & Eblrtaire d'un gsnrr dePolypei 
d'eau douce. C. Bonnet, Considerations sur les Corps Oigsnis^ Reau- 
tnur, M^oires pour servir a Phistoire des Insects, Ace 

t Reaumur. sur les4iverses repfoductioqs qui seiSont dans les eowvises, 
les omards, &c Mem. de I'Acad. ^qy. des Sciencss. 

^ Spallanzani, Precis d*un ouvraga sur les xeptodncUons Animales; 
Bonnet's Experlmento in Spallanzanl's Tracts, Ac. 

§ Reaumur. Bonnet Spallanzani. J. O. Dalaell* Observations oft 
the Planaris, Ac 

I Trembley, ui mpra. 

M 
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Instinctive actions, then, appear to he (firectly 
connected with sensation, in tibe same way as cer- 
tain organic actions are with irritability, and ra- 
tional actions with thought. They seem to stand, 
as it were, midway between the two latter, with one 
or the other of which it is remarkable that they have 
been almost constantly confounded. We have al- 
ready had occasion to remark, that, by some philo- 
sophers, all instinctive action has been attributed 
to merely an exquisite kind of mechanism, such as 
may perhaps be brought to explain the actions re- 
sulting from 'mere irritation, but is quite inappfi- 
cable to such as are instinctive ; while, on the other 
hand, they have been, by many others, referred not 
only to thought, but to the most subUme degree of 

the water newt,* and the lisard,t for example, are capable of 
reproducing their eyes, lower jaw, tai], and eztremitiea. In 
the hot-blooded animals this faculty of reproduction is consider- 
ably less striking, and the instances of renewal of removed or- 
gans in birds and mammals are comparatively few and unimpor- 
tant. Such, however, have occasionally occurred, and eveniq 
man examples of the reproduction of whole organs are not want- 
ing, as in the case of the nailst and other parts ;i after the 
removal of the cervix uteri also, a new on tinoae^ more or less 
peffeedy formed, is frequently met with, and the records of 
surgery show that after the excision of a joint, a new joint, more 
or less perfect, has been observed. 

« SpaUananfs Experiments on the Tall of the Tadpole. Prte!f« Sec, 
Experiments on the reproduction of die extremities of the ftog and toad, 
in Trola de Oasium Regenecadona 

Bonnet and Blumenbach. Experimento oo the eyes of llasids. Rn. 
dolphi on the tail of theliard, 4co. 
% Aiondon Med. and Phys. Joum. 1817* 
{ Edinb. Med. sad Phys. Eiiayi. 
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intelligence of which we can form any ^conception. 
Instinctive motions are prompted by a monitor, the 
voice of which is intaUible, and they tend, with ab- 
solute certainty, to the attainment of their object ; 
iand it is on this accomit that they are not suscep- 
tible of any ulterior improvement.* Hence has 
furisen the notion that they spring from a kind of 
inspiration — ^from the still small voice of the Al- 
mighty, which at once excites and directs them ; 
«nd hence, upon the presumption that instinct was 
the impelling principle of brutes, and reason was of 
man, and from a comparison of the deceitfulness of 
the latter, with the total exemption from error of 
the former, arose the maxim so conunon with many 
writers, that Deus est anima bnUorum* 

<' Animals in their generation,'' says Addison, 
'< are wiser than the sons of Men, but their wisdom 
is confined to a few particulars, and lies in a very 
narrow compass f and Cuvier has lately described 
instinct as identical with innate ideas, which we 
shall presently see have been identified with Grod 

\ 

* W« have sometimes heard it objected, that inatinet eaniiot 
b« p^rfeet and undeyiating, beeauie some insects are said to mis* 
take eertain stiahiiig plaats.for putreseeot snbstaaoes, and depo- 
sit their eggs upon them. But it u not less likely that insects, 
prompted by instinct, should deposit their eggs in substances 
susceptible of so rapid a decomposition as may afford a congenisl 
nidus to the young animal, than that they should do so on sub* 
stances already undergoing such decomposition. Both the Phal- 
lus and Agaricus, the plants alluded to, possess not only a putres-* 
cent odour, but are very rapidly reduced to that state. 
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himseE* Bnib, a» ^ nptioA.of iMWate being mere 
fnachinea> in as far as t]]^ir inatinctiv^ oper^tk)i;i^ 
are concerned — hpitrever true it miiy be with re-' 
spect to sudi of their motions as depend on irrita- 
tion— >4«ids to decade ioetinct below its proper 
vaxkk, so the presumption^ that "'tis the Divinity 
wMdi stirs within them,'^ and direptly actuates these 
operations which are thus repr^ented asspfiqgingy 
not only from mind» but from the most sublime 
mode of this faculty, tenjcls equ^ly to elevate it 
idMve its proper place< The v^ry fact of the in- 
stinctive impiilse being more unerring, and instinc" 
tive operatii^s more precise, and more; exquisite in 
their results than thoser of human reasontseewinl^ 
mical to the conclusion, ibat Ihey are the efiectEiof 
.the iihiiiediate h)fluence of an ii^telUgence superior 
to this ; since, while they excel those of human 
reason,, they still fall shc^t of those of mere irrita- 
tion, as these again oflen do of those of mere che^ 
mical or mechanical attraction and repulsion. The 
fact appears to be, that the greater number of the 
movements of matter have in reality nothing to do 
with mind as directly copperned in producing them. 
*< They are," as remarted by Sir Charles Bell, "the 
mere consequences of events immediately anteced- 

* The iastinct of animals lias been called by Sir Isaac New- 
ton, ^' the wisdom and skill of a powerful ever-liring Agent ; 
by Addison, *' an immediate impression from tbe First Mover ; 
by Hartley, ** a kind of inspiration;" by Hancock, '* tbe Di-* 
tine energy ;'* by Mason Good, *' tbe Divinity tbat stirs with' 
in them ;** and by Kirby, ** the interagent of the Deity/' 
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iiig, and hov^ not the leaist connection with a pre- 
vibuB^porpose or mental judgments in the beings or 
things in wMch'^ey are displayed.*' They appear 
to be, indeed, as we have just implied, frequently 
the more perfect the lower is the rank of the agent 
whence they immediately spring, those resulting 
from merely chemical and mechanical attraction 
and repulsion being the most so, next those ci irri- 
tation, afterwards those from sensation, and, lastly, ' 
those from thought ; and why any new Deus infa^ 
^ti^t should be put in requisition to account for the 
proper instinctive motions, when we require no 
such agent in accounting for any of the rest, is al- 
together inexplicable. Far be it from us to appear 
to question for a momoat that the Deity presides 
over all the inovements of aU forms of matter, in- 
animate and animate ; but he does so, not directly, 
but through the medium of certain definite laws, 
imposed by himselfy and with the unifonn opera- 
tions of which we have no reason to believe he even 
interferes. The motions which determine the for- 
mation of a crystal, the development of a flower, 
the construction of a cob-web, and the manu&c- 
ture of a watch, all equally proceed from the fiat of 
the Almighty ; but his immediate instruments are 
respectively the laws of attraction and repulsiony of 
irritation, of sensation, and of thought ; and it is 
with these laws alone that we have any thing to do 
in philosophy.* 

* That tBe reader may not eiippoM) principlae tuch as tbeee 
to argae the instilaty aad the hopelenneM at jn^r, ve tM 
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As the primary seat of irritability seems to be^ 
at least in animals, the system of nerves called gan- 
glions, so that of sensibility appears to be, not — 

jaj before him the opiniont of Dr Chtlmera, and of Mr Taylor, the 
author of the Natural History of Eathusiasm, upon this most 
important subject ; it has been admirably discussed by the Rere- 
rend Divine in his treatise on the Doctrine of a Spedal Pron- 
denee and the Efficacy of Prayer (Chalmers* Works, ii. 358); 
and to thia work we most refer the reader for detailed argu- 
moits to shew that the answer to prayer may be effectiyely 
given without any infringement on the known regularities of na* 
ture. These regularities consist in the invariableness of certain 
successions, each term of which is the consequent of the oner 
that went before it, and ' the antecedent of the one that comes 
after it Grant that the cont^uous links of any one chain, as &r 
upwards as we are able to trace them, follow each other in precise- 
ly the same order, it should be recollected of the chief terres- 
trial processes which are going on around us, that the chain doee 
not terminate at the point where our observation terminates— 
that, somewhere along the ascent of our investigation, the me- 
chanism ceases to be palpable, and begins to be obscure, till at 
length it is shrouded, as if by an impenetrable veil, from our no- 
tice altogether ; and that although we can trace the steps of a 
casual progression a certain wvjr bads, it loses itseli at last among 
the recondite places of the mechanism. Now, it signifies not to 
the final result, whether the answer to prayer be given by a re- 
sponsive touch from the finger of the Almighty at a higher or 
lower place in the progression, as a change^ upon any of the 
terms, wherever it may be situated, will have a controlling effi- 
cacy on all the succeeding ones. Let the change, then, be ef- 
fected far enough back, and there will be the alteration of a se- 
quence no doubt, but without violence to any ascertained law~- 
beeause a sequence beyond the reach of all our philosophy. Prayer 
may ■obtain its fulffiment without any visible reversal of the con- 
stanciea of nature— proved that its fint efieet is upon some lai- 
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as was fomaerly supposed to be the cas&— die brain, 
but the posterior portion of the spinal chord. . The 
appearance of a spinal chord, as we rise in the scale 

teat and interior epring of die mefthanwm, and not among ita 
pal^le eTolationa. Let bat iiie touch of oommunication be- 
tween the Deity and Hia works, when He goes forth to meet 
the desire of any of his creatures, be behind or underneath that 
surface which marks and measures off die &rdieet verge of man's 
posaiUe disooTory, and then there may be many a special requeat 
which reoeires as special an accomplishment, yet without dis- 
turbance to thoee wonted soecessioas which neither the eye of 
man, nor his nicest, instruments of observation, shall enable him 
to ascertain. Such is the opinion of Dr Chalmers (p. 336) ; 
Mr Taylor advances an hypothesis which has peculiar reeoai- 
mewdations. ffia conception is, ihat the history of nature aad of 
aodety is made up of innumerable prograsstons, in lines which per- 
petually cross each other, and which, at their point of intersection, 
receive a new direction, in virtue of the lateral impulse that has 
come upon them. When an individual receives an answer to hia 
prayer, the interposition might be made, not in the line whidi ho 
himself is describing, but in one of those which are to meet him 
in his path ; aild at a point, therefore, where, even though the visi- 
ble constancy of nature should have been violated, yet, as being at 
the time beyond the sphere of his observation, is a violation not vi- 
sible to him. The reader will observe the advantage this hypothesis 
has over that of Dr Chalmers ; for, as he himself says, *' in the 
one the interpoeition, as being made at an anterior place 'in the 
scale of causation, might require at times to be made, not in an- 
swer to prayer, but in anticipation of it ; while in the other, Ute 
interposition if made, at however little a way from the point of 
junction, might be made both after prayer and beyond the direct 
cognizance of the supplicant.'* 

That God is the '* hearer and the answerer of prayer," and 
** a very present help in the time of trouble,'' every Christian 
must feel to be true ; but how he ia sc^ without any infiringe 
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of anim^ creation, precedes iSmt of a brtfb exactly^ 
in the ratio that sensation precedes reason ; and» 
in the human fetos and infant, the former is de*' 
veloped before the latter precisely in the same 
ratio. 

That the brain, moreover, is not the sensorium, 
seems to be proved by the facts^ that sensation is 
ii](Kpeded only when the base of the brain — ^tbe part 
by which it immediately (xnoitniniicates widi the 
spinal diord — is injured ; tlmt if only one edde of 
llhe brain have been injured, the inq)ediment to sen- 
sation is experienced only, or chiefly, on the oppo- 
site side of the body^ which can be attributed only 
to the crosfflng of the fibrea &0m tight to Idk and 
mce'verstty feund to take placeaihout the«iHiti9tt of 
the spinsd choiyl ; from whicb, therefbre, md not 
from the brain, it may be inferred that a/? the sen- 
sific nerves immediately arise ; that the impedi- 
ment to sensation is^ in these cases, often recover^* 
able, which it eouM not have bden had the injiihy 
of the brain operated otherwise than indirectly in 
producing it ^ that sensation often survives, in the 

ment on the intlble se^enoes of nature, seems, perhaps, after 
all, a myster J ; and it may be more philosophical at once to pro- 
claim our ignorance — at once to confess with the Psalmist, that 
such knowledge is too wonderful for us, too high to he attained 
unto, than involTO ourselves in speculations absolutely beyond 
ihe reach of human fBumlties even in their highest and most 
exalted states of development ; and only to],be understood by 
Him who ** measured the waters in the hollow of His hand, and 
meted out heaven with the span, and comprehended the dust of 
tiie earth in a measure, and weighed the mountains in seales^ 
and the hiUs in a hidaQce. 
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lower parts of the body, a total separation of the 
brain, effected either experimentally or by disease, 
or accident, from that part of the spinal chord which 
sends nerves to these parts ; and, lastly, that, while 
a lesion of the brain in general is totally iinfelt, a 
lesion of the posterior columns of the spinal diord, 
or of the nerves connected with them, is attended 
with the most agonizing pain. Further, it is suffi- 
ciently well known that very many of the inferior 
tribes of animals &r excel man in the acuteness of 
their sensations — as, among birds, the eagle, spar- 
row-hawk, and kite in m^t, the owl in hearing, 
the vvdture^ raven, rook, and wood-cock in fttsxeSL^ 
and oth^s probably in some of the other senses^- 
which ooidd not have happened had the brAin, in 
the relative size of which man so fiur surpaaaesall 
other animals, been the sensorium, but which is 
easily exf^ained by the admission, that the imme- 
diate seat of sensibility is the . spinal chord, in the 
relative size of which man ^s so fsur short of brutes 
in general. And do we not tadtJy allow that such 
is the case^ by continually using the exptemaa of 
sensual as the direct antithesis to that of intellec- 
tual ; since, if the immediate seat of intellect be, 
as it is universally admitted^ the brain, it is obvious 
that some otiier seat wxiBt be. assigned for a faculty 
v^hioh is thus, by common consedt, opposed to k ? 
It is, then, to the posterior columns of the spinal 
chord, and not as Monsieur Virey has done, to the 
ganglionic system of nerves that we are di^sed^ 
in animals, to refer these motions properly oaKed 
instinctive. 
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CHAPTER IX. 

THE NATURB OF THOUGHT. 

The third and last faculty possessed by animals, 
although perhaps by still fewer than sensibility, is 
the FACULTY OF THINKING ; and, as sensibility ap- 
pears to be acted on only by irritation as its proper 
stimuliis, so this faculty seems to be acted on, in 
the same capacity, only by sensation. Thought, 
then, is not, any more than sensation or irritation, 
any thing. substantial; it is not an entity, but a 
mode of being, and consists in certain phenomena, 
peculiar to the higher orders of living beings, and 
necessarily resulting from one property of their 
<M*ganization>— the faculty of thinking — ^in action. 
And this view of the matter we are particularly 
anxious of inculcating, from the persuasion that it 
is fiNHn the want of it that much of the difficulty 
coQimonly supposed to attend the investigation of 
the mental operations, has arisen. It is a prevail- 
ing impression that these operations are always iso- 
lated, and have no parallel in the animal economy; 
and the actions of the body and those of the mind 
—the business of physics and that of metaphysu 
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hav« been generally regarded as directly contrasted 
with each other. We know matter, it is commonly 
urgi^ only by its properties,-r-exten8ion, impene- 
trability, and so forth ; and we know mind also only 
by its properties, — attention, comparison, judgment^ 
and the like ; and where two sets of properties are 
so decidedly dissimilar from each other, they must 
indicate, it is argued, different entities* Thought, 
then, in this view of the subject, may be attached 
to matter, but cannot be a mode of being of mat- 
ter; since matter, in no case, it is alleged, mani- 
fests those indications, by which we recognise mind. 
In no other case, certainly ; for in no other case is 
the organization of matter such as to be susce}^- 
ble of this mode of being. But are the indications 
of mind, it may be asked, more distinct from those 
of matter in general, than the indications of sensi- 
bility — sight, hearing, smell, and so forth ; or even 
than those of irritability — ^muscular contraction, se- 
cretion, absorption, and other organic actions ? Cer- 
tainly not; so that, if a difference in properties ne- 
cessarily evinces a difference in entities, we must 
regard irritation and sensation, not as mere modes 
of being of matter proceeding from certain facul- 
ties or susceptibilities, the results of its peculiar 
organization, but each as a distinct entity, attached 
to matter in the same manner as thought is pre- 
sumed to be. They all consist in perceptions of a 
certain character, corresponding to the susceptibi- 
lity of the organ acted on, and the power acting. 
The muscular fibre miist have perceived the sti- 
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muhifl, whatever ii were, which called it into action, 
or it would not have contracted i and the sensorium 
must have perceived the stimulus of the inritatiOQ 
of the eye, or it would not have seen : the seat of 
the (acuity of thinking does nothing more than per- 
ceive the stimulus of certain sensations, and thought 
is the result, the consdousness of which, over- 
whelming as it is, is only proportioned to like ex- 
tent of its proper organ, — ^which is natutuUy iden- 
tified, as it were, with the individuality 6f the 
brain to which it belongs,— and the sublimity of 
the Amction which it exercises. I^ dien, by the 
word mind, we understand the fkculty of thinking, 
it is as decidedly an attribute' of one palt of the 
corporeal system, as irritability And sensibility are 
of the others. But no one has regarded irritability 
as constituting a branch of study quite distinct from 
the oUier properties of matter in general : it is true, 
it is proper to orgAtiided or living matter; but it is 
as characteristic of this, as any chemical or media- 
nical property of inorganic matter, — as combustibi- 
lity of phosphorus, for example, or elasticity of 
ivory. But irritBMity is certainly equally remote 
from the other properties of matter in general, as 
sensibility is from irritability, or the flMndty of 
thinking, again, is frOm sensibility. There is the 
strictest analogy between them all; and it is an 
analogy which the physiologist should never lose 
Mght of, since it is only so fiir as diis analogy is 
admitted, tkat the operations of the mind becoHie 
a li^itimate ol^ect of j^ysiological inve8tigatk>n. 



' N#F is this view of Ate matter in any degree ini* 
mdealf as is aometimea vaguely auppoaed, to the 
pueat and loftiest religion: on die contrary, it 
seems to be the only -view which is easily reconcil- 
able with its dictates. The hackneyed arguments 
against it, founded upon its supposed impiety and 
immoral tendency, all seem to proceed upon the 
jOToneous assumption that the soul and the mind 
are ident^.* But who that has watched for five 

* It if a yery common impreagion and one very far from 
being confined to the uneducated — that not only is the supposed 
|»rinciple of Thought and the real principle of Immortality ideO" 
tical with each other, but also the vital principle and the aeaiUf 
tire prifvaple; an^ all four have had applied to them the lame 
iiame, as Soul, Spiritt &c. An attempt was indeed made at a 
semi-distinction by Aristotle, who, while he confounded tc^ther 
the Vital, Sensitive, and Immortal Principles, under the general 
name of "Vv^n or EmkixMt, still subdivided this into the 
e^tTTtzh, or limply Vital, and the Aitr^nrixfiy or Sensitive and 
Immortal, an4 &t the same time admitted a distinct Rational 
Principle under the nanus, of N^tff or 4>^y ; and a similar dia« 
tinction was affected by the Romans, who, while they called the 
Vital and Sensitive Pi^inciples collectively Anima, distinguished 
die Rational by the name of Animus or Mens. Thus Juvenal^ 

<• Indulsit communis Conditor Oils 
Tantum AntaiM< nohia Ayimuyn quoque," he. 

GalcD' again tried an arrtngemimt aoMewhat difl^ent, eplit- 
•tiog the Vital ntut/uera into two dapsj^s, under the nan^e 
of proper Vital and Natural, while he padced on the contrary 
the Sensitive and Rational together, under tl^e name of 
Animal. None of these proposed distinctions, however, wfre 
ever steadily maintaiAed ; and indeed it was imfMaisible that they 
should be ao, thus diaoordaBl and irreooQcilable as they were* 
Dr Barclay indeed coolly airgiits tiik«t they were, all unfounded ; 
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minutes the actions of a dog — ^to descend no lower 
in the scale of animals — can be so blind as to deny 
that he possesses attention^ comparison, judgment, 
reason* hope, fear, love, animo6ity,~--all the Intel* 
lectual faculties and passions, in short, in the dis» 
play of which thought consists ; yet who will attri- 
bute to a dog an immortal soul ? / 

And here we are unwillingly obliged to digress; 
for in denying to the lower animals the possession 

■nd tlmt the four tubttancw in qnestaon, real and iuppoeed, are 
in fact all the aame. The Immortal Principle he every where 
identifiea with the rational, as being responsible for the baek- 
llidings of the latter ; and the Rational again must be identical, 
he infers, on the one hand with the Sensitive, and on the other 
with the Vital, for << What," says he, « can it will or think with, 
out feeling, and how can sensation subsist without life ?'* (0* 
Life ami OrganizcUion, 1822, p. 495.) Upon such principles 
as these we might undertake to prove, on the one hand, that a 
surety is identical with the man for whom he is bound, and, on 
the other, that the second story of a tenement is identical witii 
the first, and the third with the second, because they cannot 
respectively subsist independent^ <tf each other. Mr Abemefhy 
had some time before contended against confounding perception 
and intelligence with mere vitality {^Mr Hunters Theory tf 
Life^ 1814); and Dr Pritchard rationally concludes that at 
least the Vital principle and the Sentient, Cogitative, and Im- 
mortal principle— «11 which he unfortunately regards as one and 
the same— ^* supposing for a moment that both really exist, are 
-entirely distinct in their nature and attributes.*' (^Onthe Vital 
PrincipU, 1829). To a similar effect, says Dr Alison, <' What- 
ever notion we may entertain respecting the existence of a Vi. 
tal principle, it has no connection with our notion respecting 
the Existence of Mind,'* &c. {OtMnee of Physiology, 1831, 
p. 8.) Sea Flotoher, part ii. «ad p. 82. 



THB NATURE OF THOUOHt. 191 

of a soul, we think it necessary to state, before pro- 
ceeding with our argument, that there is one pas- 
sage in Scripture, with which the view we have 
taken may seem to be inconsistent. It is in Ro- 
mans VIII. 19 — 23, and is as follows: — << For the 
earnest expectation of the creature waiteth for the 
manifestation of the sons of God. For the crea- 
ture was made subject to vanity, not wOlingly, but 
by reason of him who hath subjected the same in 
hope, because the creature itself also shall be de- 
livered from the bondage of corruption, into the 
glorious liberty of the children of God. For we 
know that the whole creation groaneth and tra- 
vaileth in pain together until now ; and not only 
they, but ourselves also, which have the first fruits of 
the spirit, even we ourselves groan within our- 
selves, waiting for the adoption, to wit, the redemp- 
tion of our body." We need not inform the hiero- 
logical reader that this passage has no parallel, nor 
of the difiBculties in which it is supposed to be in- 
volved. At least three very distinct interpreta- 
tions have been proposed, each claiming the sup- 
port of distinguished names. By the *< whole cre- 
ation" some commentators understand all terres- 
trial created existence, animate and inanimate, 
making the words wtim n xTtn^, denote the whole 
creatures of God, which, as they were cursed for 
the sin of the first man, may, by a beautiful rheto- 
rical image, be represented as groaning together 
under that curse^ and earnestly wishing to be de- 
livered firom it. But such images are not unusual 
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in Scripture : thus the mountauiB and hills axe said 
to breflJc forth into singing, the trees to rcgoiee, and 
die fields to dap their hands : mere poetical linages 
t^. express a haf^y state Mtended with- joy and exf 
ultation, and as such, in common use, anong pro- 
fime writers. Virgil, in the same strain, says, 

^ Ipa Isfcitia Tocet ad tidera jaotant 
Intonsi montes ; ipaae jam carmixia rupet. 
Ipsa sonant arbusta.*' 

Other commentators following the analogy of the 
n^n^^ limit it to the human race ; while a third 
party make it synonymous with the new creation, 
viz., real Christians and true believers. If either 
of the last two views be correct — and it will be 
allowed, at least, that a very high probability at- 
taches to any opinion supported by such names as 
Schleiisner, Le Clare, and Koppe — then the passage 
has no reference whatever to the lower animals. 
But even if the first be adopted, if the expression 
must be viewed as comprehending the brute crea- 
tion, it does not, by any means, necessarily involve 
their immortality. It might be viewed as intima- 
ting that the lower animals are to participate in the 
blessings of the Millennium. But this would not 
imply that the present individuals are then to be 
raised up, only that the individuals then existing 
shall feel the influences of millennial peace. If we 
were to say that the day is coming when the popu* 
lation of America shall ail enjoy their fireedom, it 
would not be understood as intimating that every 
individual slave who now groans in bondage should 
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see that day, but only that all the slaves then in life 
would be set at liberty. If a similar interpretation 
be applied to the passage before us, all difficulty will 
vanish ; at any rate, the view which makes all ere* 
ated beings to be waiting for the manifestation of the 
sons of Grod, that is for immortality, seems to us 
quite contradictory of Ecclesiastes iii. 21, which ex- 
pressly tells us' that the " spirit of the brute goeth 
downwards," and is at an end ; while the immortal 
soul of man " goeth upward" to the God who gave 
it. The interpretation that makes man die ** crea- 
ture" of which St Paul speaks, seems, however, to 
us the most correct ; and we most fully agree with 
Dr Macknight in his view of the subject ; which, 
lo obviate any difficulty, we here present to our 
readers. " In verse 21," says that learned and 
reverend doctor, " where it is said, that the creature 
itself will be liberated from the bondage of corrup- 
tion, into the freedom of the glory of the children 
of God, and the antithesis, verse 23, not (mly they 
but ourselves also, shew that the apostle is speak- 
ing, not of the brute and inanimate creation, but of 
mankind, and of their earnest desire for immortality^ 
For these reasons, and especially because, Mark 
xvi. 15, preach the Gospel, «-«oti li kt<«?, to every 
creature, means to every human creature, I think, 
vecoyt i xrirtsy in this vcrse, and n xno^i^, in the three 
preceding verses, signify mankind in general, Jews 
as well as Gentilesi. In Col. i. 23. also, wetayi n xn- 
r<$ signifies every human creature.^ (Macknighfs 
Translation.) 

V 
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But to return to our argument that soul and mind 
are not (titer et idem ; let us adopt another, and per- 
haps a more pertinent illustration, because it is fur-* 
nished by a certain psychological condition of thehu* 
man mind itself. We have hitherto contemplatedand 
treated the mind in its healthy, vigorous, and natural 
st^^ let us turn for a moment to the phenomena 
which attend its disease, decay, and, we speak advi* 
sedly, its death. Physicians owe one-half of their dis* 
coveries to a consideration of the functions of the dif- 
ferent or^ns of the system, when deviating from the 
standard of health, when interfered with or suspend- 
ed ; and may not metaphysicians leam something, 
nay much, from investigating the operations of mind 
when they are disturbed by disease, whether that pro* 
ceed from an abrogation of the laws by which they 
are governed, or from structural changes affecting 
the nervous system. It is surprising that this depart- 
ment qf philosophy cannot boast of a single student. 
]L«et us then, as we have done in the case of the lower 
animals, watch and examine the actions, and listen 
to the words of a lunatic. We perceive in the for- 
mer extravagance ; in the latter, inconsequence and 
want of relation to the objects around, the mat- 
ter under discussion, and even to the supposed state 
of the speaker's mind ; and we know, from previous 
experience, that neidier of these features belonged 
to the original andi^ormal character of the indivi- 
dual* .But , al thouj^ .the a,ct of thinking and the act 
of representjng thought| or, it may happen, all the 
intellectual acts, be here impaired, many of the emO' 



THB NATURE OP THOUGHT. 195 

I 



iate powers may remain in their primitive strength 
and stability — provocation may excite anger, kind- 
ness may elicit affection, there may even remain 
a strong devotional feeling ; the mind may be said 
to be partially injured, and mutilated, or, if the 
expression di^lease, to be capable of being alPeded 
in certain modes only, or to resolve itself into cer- 
tain states only. There are here obviously pre- 
.sented two facts, an original constitution of entire^ 
ness, and secondly, a new condition^ in which cer- 
tain qualities of the former are altogther wanting, 
and certain others, modified in consequence of these. 
Moreover, these changes are not cognisable, or are 
not recognised, by the mind in which they have 
taken place. Consciousness fiuls to indicate either 
that processes of thought are different, or tHat 
the means by which these processes are carried on 
are different from what they were at a particular 
time, or during the whole period to which xnemory 
extends ; and the individual lives on persuaded of 
the uninterrupted continuousnesa of his ideas, and 
4)f the identity of his powers. What becomes, it 
may be questioned parenthetically, of the argument 
that the mind is immaterial because it is unchange- 
able ; that while the particles of the body are so 
tninsitcHry as to lead to a renewal of the whole mass 
in the lapse of a few years, the itnmaterial and im- 
mutable mind remains the same, with the exception 
of sudi alterations as culture may produce on it 
to-day and for ever ? We shall not insist, because, 
from the abundance of more conclusive reasons. 
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there is no necessity for insisting, on the fact that 
this admission of alterations, being brought about 
by education, settles the question, and shews that the 
thinking principle does undergo change, and that 
of great magnitude. But here are alterations* 
amounting to the obliteration of whole classes of 
faculties ; here is that principle shorn of some, of 
one-half or two- thirds, of its most glorious attributes, 
and yet we are called upon to admit that it con- 
tinues, while the worn out elements of the body 
with which it is connected, are cast off and are re- 
placed, and, under all circumstances, invariably the 
same in essence and in mode of action. It is un- 
necessary to prosecute the inquiry ; and to revert 
to the ori^nal investigation. We have depicted, 
and the picture is faithfully drawn from life, a being 
possessing a mutilated mind, but without any con- 
sciousness of such mutilation. Now, it would be 
well to know from those who contend for the iden- 
tity of mind and soul, if it be the immortal soul that 
is here injured ; if it be the spirit which has suf- 
fered obscuration ; and if the individual be actually 
the same individual, seeing that his soul has sus- 
tained a complete transformation, and that he thinks 
and feels without any, or with an imperfect recol- 
lection of, or reference to, his original condition. 
These are difficulties, we apprehend, which it will 
require some ingenuity to move. But the illustra- 
tion is not exhausted. If we contemplate the same 
individual at a more advanced period of tlie disease, 
when, in technical language, he has become fatuous, 
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we discover not merely that solitary powers are 
impaired, or that a portion of intellectual vigour is 
abstracted, but that the whole mind is ruined and 
annihilated : we find that all healthy volitions, and 
all eccentricities, and extravagancies, alike have 
disappeared ; that no manifestation of mind can be 
elicited ; that even the senses are in a state of hebe- 
tude; that we are examining a living, breathing 
automaton, without judgment, memory, emotion, 
even without sensation. Now, here is a case, and 
it occurs every day, where there exists no evidence 
of the existence of a mental process, where indeed 
there is demonstrable proof that all mental proces- 
ses have ceased. And are we accordingly justified 
in holding that it is the immortal soul which has been 
extinguished ; that our spiritual nature has ceased 
to exist, in consequence of some organic change in 
the structure or functions of the body ? Those who 
believe that mind and soul are synonymous, that 
acts of judgment and states of feeling are really acts 
and states of soul, must hold some such opinion. 
It is true diat this dark and dreadful conclusion may 
be made to assume a less repulsive aspect ; but di- 
vested of those qualifications which sophistry may 
supply, it resolves itself into the plain statement that 
mind and soul are one, and that mind may be in- 
jured and destroyed. Surely it is more preferable 
to conclude, that the display of mental acts de- 
pends, at present, on certain conditions of organi- 
zation, and that they may undergo changes, or sus- 
pension, while the soul is in no other degree affected 
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by the circumstance than is matter when it loses ito 
rotundity, its angularity, its colotir, or any other 
secondary quality, or, to employ another comparison^ 
as it, itself, is in the child before the evohition of 
these qu^ities ; and that it awaits, in its original 
essence, the day-spring of another state of existence 
to resume these, or put forth other powers, under 
such laws and conditions as may be appointed by 
almighty wisdom and love. 

There is still another aspect in which the subject 
may be presented. It is afforded by certain consi- 
derations springing out of the discussion as to the 
emphatic ^^ Ego,'' and seema to establish the distinc-* 
tion between mind and soul. The argument is 
contained in the two states, what is thought "and 
what thinks. We judge, entering upon a chain of 
reasoning in which a multitude of ideas and associa- 
tions are presented, in which new arrangements of 
thought are suggested, and so forth : now, how is it 
known to the individual, thus judging, that it is by 
him and in him that the process is carried on ? 
Evidently by consciousness ; — ^then, that the pro- 
cess is present to the mind, and that the mind knows 
that it is present, is a proposition on which all 
men are agreed. But even from this proposition^ 
we must unavoidably infer, that the mind is some- 
thing «paxt from its own acts ; that they may be 
present to it or not, and yet it continues the same ; 
that the mere states designated reflecting and feel- 
ing, are states, or qualities of something, but that 
they do not and cannot constitute that thing itself. 
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If this be correct, it follows, that besides what is 
generally treated as mind, these states namely, there 
is a more remote entity, with which these states 
tnay, or may not, be associated. Further, if such 
be the case, and the mind or soul preserve its iden- 
tity, whether these states be present or not, the 
phenomena of madness are to be explained on the 
ground that certain of these states are not present, 
or are present in an imperfect manner. 

The existence of a soul, attached during life to 
the body of responsible men, and surviving to all 
eternity, a divine gift to that creature alone, who, 
from the paramount perfection of his faculties, or 
as alone competent to recognise his almighty Crea- 
tor, and to acknowledge the allegiance which he 
owed to him— i-we are explicitly taught to believe ; 
but it is a belief of faith rather than of demonstra- 
tion, and to be determined not so mudi by its sus- 
ceptibility of proof, at at once by its verisimilitude, 
and by our confidence in the authority on which it 
rests. Can any one contnist->-as every one does 
and must do — ^the chaotic condition of the moral 
world in this state of our existence, with the harmo- 
nized operations of the phyncal, and, knowing that 
they are equally directed by the same Omnipotent 
Hand, avoid believing that the Deity has set apart his 
own time for rectifying this temporary derangement, 
if, indeed, it may so be termed ; and when, in ad* 
dition to this intuitive persuasion, universal in every 
tribe of mankind, from the highest to the lowest, 
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we have the assurances of Revelation to the fiBoane 
effect, we have the less need to look to physical 
philosophy to corroborate it, or at least we should 
allow no power to physical philosophy to shake our 
conviction of its truth. The two subjects seem to 
be totally unconnected. " I have no hope of a fu- 
ture existence,'' says a late talented Professor of 
Divinity in the University of Cambridge, ^^ except 
that which is grounded in the truth of Christianity^'^ 
We could never have inferred the existence of an 
inmiortal soul inmanfromany phenomena of thought ; 
and that the former is something essentially distinct 
from the latter — ^which is nothing, at least nothing 
substantial — ^is unquestionable. So far, then, we 
know what the 490ul is not — ^what it is it will be time 
enough to investigate when we can conceive the 
nature, distinct from the properties, of the least of 
the particles entering into the composition of one 
of the filaments of the down upon a blade of grass ; 
though should we succeed in cohiprehending this^ 
and much more than this, what right should we still 
have to presume that nothing can exist which was 
beyond the sphere of our comprehension ? We can-^ 
not conceive, it is said, the nature of the soul, dis- 
tinct from thought. God alone knows how little 
the most profound of us, big with the conceit of 
penetrating into the sublimest mysteries of his great- 
est works, really and truly knows of the most fami- 
liar features of the least of them ; and God, it is to 
be hoped j will pardon, through the merits of our great 
Mediator, at once the rash flippancy with which the 
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firmest and the best persuasions of natural religion, 
and the most sacred doctrines of Revelation, have 
been sonketimes braved, because they vrere falsely 
supposed to be incompatible with philosophy ; and 
the bigoted blindness with which the most obvious 
deductions of philosophy have been at other times 
spurned, because they were falsely supposed to mi- 
litate against natural religion and revelation. The 
nature of the soul is probable such as man, in his 
present state, has neither words to describe, nor 
faculties to understand ; his efforts to do so, like 
those of one born blind, to conceive and describe 
the nature of light, are perhaps as irrational in their 
object, as they have hitherto been unsuccessful in 
their result ; and, for aught we know, a sixth sense, 
in addition to those which he possesses for who 
shall say that every possible mode of sense has 
been in man exhausted ?-r— with all the new ideas 
which would thus be excited, and all the new 
symbols to which these ideas would give rise, may 
be necessary before it can be comprehended and 
expressed. We can infer only that the soul is not 
any thing which we have in common with» not only 
quadrupeds, but birds, reptiles, fishes, and even in- 
sects — ^that it is not^ therefore, merely the faculty 
of thinking — and the withering and impious infer- 
ence accordingly which has sometimes been drawn 
by confounding the condition of man with that of 
other animals, is totally unwarrantable. 

We have insisted so much on the expediency of 
viewing the operations of mind merely as the result 
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of A material organ, for two reasons, one of which 
was before hinted at, namely, because the assump- 
tion, that the mental faculties are spiritual in their 
nature, seems calculated to interfere with the pro- 
gress of the true physiology of the nervous system ; 
and secondly, because we think the cause which 
that assumption is destined to serve, the cause of na- 
taxdl religion, is materially injured by it. The im- 
portance of right notions on such subjects to all, 
and the particular importance to ourselves individu- 
islly, that our sentiments on this point should not be 
misapprehended and confounded with the opinions 
of those who are the enemies of true reli^on, will 
warrant a slight digression from what is strict phy- 
siology at this place. 

It is not because we join with those, who repro- 
bate the reasoning from final causes altogether in 
philosophy, that we object to the assumption of the 
spiritual nature of mind ; but because, while we 
contend, that this doctrine is, on all occasions, in 
physiology, to be used with the utmost caution, it 
seems to be particularly liable to lead into error and 
retard the progress of knowledge, in regard to the 
functions of the nervous system. In this depart* 
ment of physiology we generally, but absurdly, set 
out with ideas of spirit drawn from reflection on the 
subjects of our own consciousness, that is, from the 
consciousnefts of the only animal which possesses 
it in the most extended range ; and with a determi- 
nation to see nothing that shall interfere with our 
preconceived notions of the adaptation of this spirit- 
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ual nature to immortality, attempt to apply our prin- 
ciples to the rest of the animal kingdom. Is it sur- 
prising, then, that so little progress has been made 
in the metaphysics, if we may so term it, of the 
lower animals, whai such a mode only of cultivating 
it has been usually practised ? This is indeed, as 
Lord Brougham remarks in his Discourse on Na« 
tural Theology, ^' The great abuse of the doctrines 
of final causes ; and the more to be dreaded because 
of the religious feelings which are apt to mix them* 
selves with such speculations, and to ccnseenite 
error." This is a limitation, we «hould observe, 
made in an eloquent argument in favour of the use 
of final causes in philosophy, from the general scope 
of which we are very far from dissenting. The true 
method, certainly, of cultivating the physiology of 
the nervous system, is to examine its phenomena 
where they are least numerous, and the organs con** 
cemed least complex ; and thus to proceed onwards, 
while the development of function is traced, as new 
structure is agdn a&d a^ain involved. We may 
discover the source of most of the systems of instinct 
in the opposite mode of investigating this subject, 
that in which the properties ascertained as apper« 
taining to man being received as the groundwork 
On which was to be reared the whole system of 
nervous function throughout the animal kingdom. 
Cogito, ergo sum, said the Cartesian, (to which as 
a mere part of human metaphysics, no objection 
arises) ; but setting out to the investigation of the 
animal nature, he came to the very absutd con- 
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elusion, that all the inferior animals were mere auto*- 
mata, machines wound up to go through a certain 
amount of evolutions before their machinery ran 
down, being altogether void of consciousness. Buf- 
fon's inclination and aversion as the springs of ac- 
tion ' in animals, are of the same character. The 
same kind of investigation ledHelvetius and Darwin 
to their theory of reasoning being the source of all 
animal , phenomena ; in which, as instinct plainly 
excels reason in the perfection of its acts, they have 
somewhat overstepped the model on which their hy- 
pothesis is constructed. * And the same may be 
said of many such speculations. 

But, while this mode of considering mind is ob- 
viously adverse to the progress of physiology, we 
affirm that it is also injurious to the cause of natu- 
ral religion, which it is intended to serve. Our 
hopes of immortality, we remarked before, rest, in 
our opinion, exclusively on Revelation. Perhaps a 
probability of a future state of existence is afforded 
by the light of nature ; but thb simply illustrative 
of the word of God, which must altogether form 
the ground-work of our faith, as we have elsewhere 
observed, and now hope to prove. As it appears 

* Lord Brougham obsenres, at page 75 of his Discourse od 
Natural Theology, *' that the operations of pure instinct have 
never been supposed by any one to result from reasoning,** 
Pythagoras and Plato, however, among the ancients ; and Hel. 
vetius, Condillac, Smellie, Hill, Hume, and Darwin, among the 
moderns^ have, with various modifications, absolutely identified 
instinct with reason. 
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to US, no part of any probability of a future state 
arises from the consideration of the actual nature 
or properties of mind. It should be viewed as ex- 
isting altogether on an independent footing ; and 
the argument for it should run, not as a part of 
physiology, but as a branch of natural theology 
seeking light from it, as well as firom every other 
science. 

Lord Brougham is the latest, as he is the most 
distinguished writer, who has attempted to prove 
an hereaf):er independently of Revelation. He has 
devoted two most eloquent sections, and four very 
erudite notes, of his Discoiu'se upon Natural Theo- 
logy, to this subject ; and as, when we reply to him, 
we go at once to the ^^ head and front of the of- 
fending,*' we shall proceed to analyze, and, we hope, 
confute, opinions which we feel to be founded in 
error, and likely to lead, both on account of the 
great beauty of the language in which they are 
couched, and the high name and character of their 
propagator, to very serious results. The portions 
of the work to which we particularly allude are 
sections iii. and v. 

The first of these commences with a very sweep- 
ing charge against Paley and other writers upon 
natural theology, to the effect that, as they avoided 
bringing proofs of design and a designer, from the 
structure, habits, and operations of mind, they are 
either to be accused of carelessness, or branded 
with a tendency to materialism. " There cannot 
be a doubt,** says his Lordship, <^ that this extraor- 
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cUiiary omission had its origin in the doubts which 
men are prone to entertain of the mind's existence 
independent of matter. The eminent persons above 
named were not materialists, that is to say, if you 
had asked them the question, they would have an- 
swered in the negative ; nay, they would have gone 
^irther, and asserted their belief in the separate 
existence of the soul independent of body. But 
they never felt this as strongly as they were per- 
suaded of the natimd world's existence. Their ha- 
bits of thinking led them to consider matter as the 
only certain existence — as that which composed 
the universe — as alone forming the subject of our 
contemplations — as furnishing the only materials 
for our inquiries, whether re^>ecting structure, or 
habits and (^rations. They had no firm, definite, 
abiding, precise idea of any other existence respect- 
ing which they could reason and speculate. They 
saw and they felt external objects ; they could ex- 
amine the lenses of the eye, the valves of the veins 
sad arteries, the ligaments and the sockets of the 
joints, thebones and the drum of the ear ; but, though 
they now and then made mention of the mind, and, 
when forced to the point, would acknowledge proofs 
of design in it, they never were fully and intimate- 
ly persuaded of its separate existence. They 
thought of it and of matter very differently ; they 
gave its structure, and its habits, and its operations 
no place in their inquiries; their contemplations 
never rested upon it with any steadiness ; and, in- 
deed, scarcely ever glanced upon it at all. That 
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tfaiB is a very great omission, proceeding, if not 
from mere . carelessness, from a grievous fiillacy, 
there can be no doubt whatever.'' 

As to carelessness being the cause of this omis- 
sion, that is quite out of the question, and not for 
a moment to be entertained ; and we are inclined 
to think that circumstances widely different from 
those hinted at, actuated Ray, Deiham, and Paley, 
when they avoided, in their several works, to treat 
of the {^enomena of mind as illustrative of design 
and its consequences. It is probable that they 
never were, as Lord Brougham insinuates, Ailly 
persuaded of the existence of the human faculty of 
thinking independent of matter, for it has no such 
existence ; but the truth would seem to be, that^ 
seeing through a glass darkly, they were unwilling 
to add to the dim obscure ^ and that, in such a po- 
sition, they acted judiciously in omiitting the sub-- 
ject altogether, is quite evident when we study the 
very unsatis&ctory conclusion drawn even by on^ 
possessed of the gigantic mental powers of Lord 
Brougham. Nay, Paley himself has given as his 
reason for omitting the subject the uncertainty of 
the speculation. He says, ^' The existence and cha- 
racter of the Deity is, on every view, the most in- 
teresting of all human speculations. In none, how- 
ever, is it more so than as it facilitates the belief of 
the fimdamental articles dT Revelation. It is a step 
to have it proved, that there must be something in 
the world more than we can see. It is a farther 
step to know that, among the invisible things of na- 
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ture, there must be an intelligent mind concerned 
in its production, order, and support. These points 
being assured to us by Natural Theolog}% we may 
well leave to Revelation the disclosure of many par- 
ticulars which our researches cannot reach, as re- 
specting either the nature 6f this Being as the ori* 
ginal cause of all things, or his character and de- 
signs as a moral governor ; and, not only so, but 
the more full confirmation of other particulars, of 
v/hich, although they do not lie beyond our reason- 
ings and our probabilities, the certainty is by no 
means equal to the importance." 

Lord Brougham states, that <Hhe evidence for the 
existence of mind is to the full as complete as that 
upon which we believe in the existence of matter. 
Indeed it is more certain, and more irrefragable. 
The consciousness of existence, the perpetual sense 
that we are thinking, and that we are performing 
the operation quite independently of all material 
objects, proves to us the existence of a being diffe- 
rent from our bodies with a degree of certainty 
higher than any we can have for the existence of 
those bodies themselves, or of any other part of the 
material world." Of the operations of the mind we 
do indeed possess the evidence of consciousness, 
the highest evidence of which, as intelligent beings, 
we are capable of attaining ; and, though that evi- 
dence in itself is not, as is assumed in the above 
passage, of higher authority than the evidence of 
sense, it may be conceded to his Lordship, in the 
mean time, that it is at least less liable to some 
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Idndsoffidlacy. Yet what does this admission avail 
to his argument ? The evidence declares nothing, 
but the certainty of the performance of diis or that 
mental operalkni at such or such a lime ; it sug- 
gests nothitog as to the existence of the . operating 
agent separately from die body. It proves to us 
beyond the possibility of doiibt, that by turns we 
remember, imagine, judge, fall under emotion or 
passion ; or become actuated by desire ; but no con- 
t»mitant belief of the distinct nature of the being 
that is so affected necessarily arises. It is true we 
feel convinced diat stocks and stones never become 
afiected in the same manner — ^but that is a judg- 
ment formedupon our eirperience — upon the repeat- 
ed proofe Aimished by our senses that no such thing 
ever occurs in regard to them. But, so far are we 
£rom feeling any original internal conviction of the 
distinction of the sentient, intelligent, or moral part 
of our nature fW>m the body itself, that we cannot 
help assigning, by the very constitution of our na- 
ture, a material local seat to our separate mental 
and moral affections. The natural language of man 
lays open to us his original impression, freed from 
the fidlades in which they are apt to be involv- 
ed by philosophical speculations; All languages 
make the seat of the intellect the head, while they 
place that of the affections in the heart or viscera. 
-In this there is sufficient proof that the conscious- 
fiess of mental operations is not attended with any 
^belief in &e separate existence of an immaterial 
agent concerned in the production of them. Hie 
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distinction of our human natiire into mind and body 
is a generalization of philosophy-^t is not, we re- 
peat, an idea necessarily arising out of the mere 
exercise of our mental faculties ; and, as a genera* 
]ization of philosophy, it must be tried by the ordi- 
nary tests and ordeals to which such conclusions are 
amenable. The idea of a separate mental agent stands 
on a very different footing from our belief in the ex- 
istence of an external world. It is the evidence of th^ 
operation of the faculties called mental, not their 
independent nature, which rests on the same irre- 
fragable authority as our belief in an external woiM* 
The operation of the senses by whidi we become 
acquainted with all that is without us, is attended, 
by the very constitution of our nature, with an ir- 
resistible belief in the reality of what they repre- 
sent to us, and in the outness or separate existoace 
of the objects from which the several impressions 
conveyed by them emanate. Nor is there a grosser 
error to be met with in all the vagaries of pseudo^ 
philosophy than that on which Pyrrhonism rests, 
namely, the assumption that man has one set of fa*- 
culties for the ordinary pursuits of life, and another 
for the cultivation of philosophy. Philosophy is es- 
sentially human. The same faculties — ^the same 
powers of reasonifig — ^the same principles of belief 
which govern the savage in his simple course of 
life, and the civilized citizen in the acts of indus- 
try, are those, and those alone, which the philoso- 
pher must make use of in his science. For science 
essentially is the search, not after the laws which 
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mayy by possibility^ govern nature, but after the 
laws according to which man, by the necessity of 
bis mental constitution, must see nature. To 
doubt, then, the existence of an external world, is 
just as great an error in philosophy as it would be 
in the common transactions of life. But, to place 
the evidence of consciousness on a much higher foot- 
ing than the evidence of sense, as Lord Brougham 
' has done in the above passage, is planting the first 
step to Pyrrhonism — ^but, in this instance, it may 
be regarded as an inadvertent hyperbole of rheto- 
ric rather than as a logical error. 

But to leave this point alone, let us consider how 
&r the distinction of our human nature into body 
and mind, as a generalization of philosophy, will 
bear examination. The very attempt to find a 
name for the intelligent and moral part of man, 
shews how little he has been made capable of fi>rm- 
ing ideas unconnected with matter. The names 
which have been contrived to denote this supposed 
separate part of man's nature, are drawn firom at- 
tenuated forms of matter : this the word taken from 
the aftfMf of the Greeks, and the spirUus of the 
Latins, plainly enough attest. We have here, then, 
a sort of struggle against the original impressions of 
our nature, in the very first steps ci this generali- 
zation. But suppose that, by contrasting the ope- 
rations of thought, feeling, passion, with the phe- 
nomena of bodies altogether inanimate, as the 
components of the mineral kingdom, instead of 
comparing them with the other acts performed by 
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we Iwfe iHiwMiliil ondvaof die 
coiiiif < tiwi wiA ibt ImmB body* d m 
mmnteful Mgost uj wndi sfl flKnial ads sre por* 
tomcdf tod wlncli w€ conceive to be cipeble of a 
cmitiijued bein^ after tiie body bai leUniic d to its 
•rigniol tcfiestriol dcflKOlt; bov does tbis bdief 
five nben we bediinfc oandres of iookfai^ to die 
condilioD of tbeolber tribes of beiagBwbicb parti* 
c^iate life like cfonelwe^? Pliiloooiiby strives m 
vani to draw a fine of demarcation between nan 
and other animals in this respect In the lowest 
•pimfJa which exhibit a conscioosneBB of extenud 
impressioDSy there is alreadj found aDdiat is essen- 
tial to the idea of mind. Siqipose this conscions- 
ness to be but momentary, to awake to the passing 
impression, and to be extinguished for ever as soon 
as that impresdon hasceaaed, asis perimps the case 
in some of the soof^ytay stUl this is not merely the 
rudiment, but die actual essence of a mental ope* 
ration. The consciousness <^the impression made 
by light, or heat, or die presence of aliment in 
contact with its tentacula in a polype, is as mudi a 
mental operation as that thinking indepmdendy <^ 
all material objects in man, whidi Lord Brougham 
says proves ^* the existence of a being diffierent from 
our bodies, widi a degree of certainty higher than 
any we oui have for the existence of those bodies, 
or of any odier part of die external wo^d." 

This gives but a poor confirmiEtdon of die con*- 
elusion somewhat too hastily drawn from the con- 
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siderottoB of mail's own litlle world of thought, to 
the exdunon of the rest of ih» aidmal kingdom* 
Had we diseovered in the polype evidence of the 
existence c^ a s^Murate agent on which its con^ 
aciousness depends ; that is, of an i^ent d^rent 
Irmn thai organissed irame by which the phenomena 
qf life are sustained (and organized it is, hpweyer 
Wfiply), then might we have justly ii&ived, that 
a similar age^ exists throughout the numeroui^ 
gradations of animal life up to man, in bini to at- 
tain /i deYi^pment infinitely si^rpassing its slate in 
aiaiy rf the trihes helpw him* But, instepd of be- 
ing able to make such a discovery, our utOMi^t ef- 
forts enable us only to detect a syst^n of material 
parts more and more developed as we ascend in 
the scale of animals, in a p^opoitioii correspcmding 
to the degree in which each animal becomes dupa- 
ble of higher mental opa:ation6. Yet, if we have 
persuaded ourselves of the eidstenoe of such a think* 
ing principle, separate bom the body in ms», why 
do we not extend the conclusion to the rest of the 
animal kingdom, or at least to all in which con*- 
sciousness is discoverable ? The functions of secre- 
tion) absorptions nutrition, are in the higher animak 
exaetly of the same charade as in man ; andfrinn 
these there is a gradation downwards, correspend- 
ing to the decline in the general activity of living 
action ; why, then, should we deny a corresponds 
ing similarity of the thinking ageni to these ani- 
mals ? Why should not conscicnisness be uniforrat 
ly the proper^ of the same spiritual principle? 
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Here, however, is the Gordian knot>— this conclu** 
sion is incompatible with all that we observe of nuin 
— ^with all that we observe of the tribes of animals 
below him. It is a conclusion' to which our reason 
and our feelings are alike repugnant* And, while 
such obstacles remain in the way of this conclusion, 
it will be vain to seek an argument in favour of the 
existence of mind separately from the body, from 
any consideration of its mere sentient or thinking 
properties. 

The whole tenor of Lord Brougham's third section 
is to prove, that the phenomena of mind are more de- 
monstrative of design and a designer than the phe- 
nomena of matter. But, wonderful and incompre- 
hensible as attention, memory, and the|[like are, and 
all-convincing as they must be of the existence of 
a wise and a great God, the extent of whose attri- 
butes we cannot conceive ; they are not more so than 
any other Amotion of the body, such as secretion and 
absorption ; we understand both, simply by their 
effects, and we see both invariably associated with 
definite forms of matter ; but, with regard to the 
final cause of the operation of either, that alone 
rests with the will of God. Both are admirably 
adapted to the wants and necessities of the animals 
in which they are displayed, — ^both proclaim the 
Almighty, but the one not less powerfully dian the 
other. 

The fiftti section of Lord Brougham's work is de- 
voted to the moral or ethical branch of Natural 
Theology ; and the psychological argument, or evi^ 



f HB NATURE OP THOUGHT. 215 

dence of the Deltas design drawn from the nature 
of the mind, opens with the grave assertion, that 
*^ the immateriality of the soul," — that is the 
mind, for Lord Brougham uses the terms synony- 
mously, ^< is the foundation of ail doctrines relating 
to its future state." Now, as it appears to us, the 
86ul is something, not material, indeed, but sub- 
stantial, a divine boon to the highest alone of Grod's 
creatures, and responsible for all the actions of the 
mind, but as totally distinct from it as one thing 
can be from another, or rather as something is from 
nothing ; and we think it is much to be regretted 
that this distinction, which embraces the only phi- 
losophical view of the nature of mind, should ever 
have been lost sight of. It is altogether from this 
circumstance that many men have gained for them- 
selves the title of philosophers, at the expense of 
one which should have been frir dearar to them. 
We shall shortly reply to Lord Brougham's argu- 
ments to prove the immateriality of mind ; but, in 
the mean time, we cannot at all see how such a 
fruth is necessary to salvation, or how the light in 
which we may happen to view an abstruse and me- 
taphysical proposition, should in the least interfere 
with our prospects of immortality. Lord Brougham's 
arguments are quite inadequate to prove the imma- 
teriality of mind, and besides, . they go to prove 
more than his Lordi^ip contemplated, namely, that 
the functions of every other organ in the body are 
immaterial likewise. But the argument is alto*, 
gether uselessy as the Christian believes that the 
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whole body is destined for immortal life ; — our 
" mortal part shall put on immortality,* The God 
who at first formed man, as we see him in all his 
majesty and intellectual splendour? firom the dual 
of the earth, and, after a brief career/ redissolves 
him into a few pristine elements, is abl^ ki Hit 
own time, to reconstruct his wwk. The ** hofK^ 
we know not, but the " wh^rfore " is in Scripture 
revealed to us. 

Lord Brougham proceeds to '^ the strongest of 
all arguments, both for the sepaxate existence of 
mind and for its surviving the body ;* these, al* 
though ^' drawn from the strictest induction of 
facts," are ^futile in the extreme^ and quite overstep 
their march, in proving, according to the conclusions 
drawn from them by his Lordship, much more than 
he could contemplate ; they prove too mudi. *^ The 
body,** says his Lordship, and so does the physiolo* 
^t, ^< is constantly undergoing change in all ita 
parts. Probably no person at the age of twoity 
has one single particle in any part of his body which 
he had at ten ; and still less does any portion of 
the body he was born with continue to exist in or 
with him. All that he before had has now enta«d 
into new combinations, forming part of other men, 
or of animals, or of vegetable or mineral substances^ 
exactly as the body he now has will afterwards be 
resolved into new combinations after his deaths 
Yet the mind continues one and the same, < with* 
out change or shadow of turning.' None of its 
parts can be resolved ; for. it is one and single, and 
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it remains unchanged by the duoiges of the body. 
The argument would be quite aa strong though the 
change undergone by the body were admitted not 
to be so complete^ and though some small portion 
of its harder parts were supposed to continue with 
us tlucough life." 

<' But observe,'' continues his Lordsh^ *< how 
strong the inferences arising from these facts are» 
both to prove that the existence of the nund is en^ 
tirely independent of the existence of the body, 
and to Bbew the probability of its surviving I If 
the mind continues the same while all or nearly all 
the body is changed, it follows that the existence 
of the mind depends not in the least degree i^pon 
the existence of the body ; for it has already suit 
vived a total change of, or, in common use of the 
words, an entire destruction of that body.'' 

If such an argument could for a moment be held 
good, every other function of the body, in the ^i- 
rit of Lord BrOughani's deductions, — and we have 
already shewn that there are many more functuma 
than that of thought,-*-must be conceived to be a 
distinct, immaterial) and immortal entity. The orf 
gan of mind undergoes a constant change, but its 
function remains the same» therefore that ftmction 
is independent of the esdstence of the oi^fan, and wfll 
survive it to all eternity HtSO says Lord Broughamt 
and, from a parity of reasoning, it must fbUow that 
every other function, the nutritive, the reproductive, 
and the relative, are in like manner independent of 
their several (»rgaas, which they will survive to the 
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end of time. What are the kind of existences re«- 
served for these entities in a future state of exist- 
ence, Lord Brougham is profoundly silent; as silent 
as he declares Revelation to be concerning the soul 
under similar circumstances. The doctrine, how- 
ever, as taught by Lord Brougham, is but a return 
to the very ancient one, which assigns the peculiari- 
ties of the actions of the diffisrent organs of the body 
to their being the residence of several immaterial 
agents. The Pastophori first alluded to these, as 
genii, or demons, or decans of the air ; and their 
pupils of Greece believed them to preside, under 
the controul of a great master spirit, over the func- 
tions of the several organs of the body. By Hip- 
pocrates and Galen, these were termed Aufdf4U9^ 
and were considered to reside one or more in each 
organ, in subserviency to the grand Em^^v, or 
Unvfui ; and to be the immediate cause of the pe- 
culiar function which it performed. Thus, accord- 
ing to Galen, the heart was the residence of three 
•/^vfMuui, the iwe$fuf i*tim?<X6funi, Tt^tmXXfitfny and 
nwTf AXd^inf, or those by which it attracted the blood 
fh>m the lungs, retained it for an instant, and pro- 
pelled it through the body. The same thing was 
understood by Van Helmont under the name of 
Archaii insiiiy the number of which almost equal- 
led the organs of the body, though all were held 
in subordination by one sovereign Archseus, cor- 
responding to the %jtvfM, already mentioned, and 
supposed to hold his court in the stomach. Har- 
vey also admits in each organ a semus prcprius. 
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^utject to the general anima by which the whole 
body was actuated ; and Glisson speaks of each or* 
gan as possessed of a '^ spirittu regens qui aliud in 
jecora, aliud in liene, aliud in pancreati, aliud in 
ventriculo et intestinis operatur.'** The subject 
of these inyteria in impeiio has been prosecuted in 
more modem tunes by Borden and Bichdt ; as in 
the present dayjt evidently is by Lord Brougham; 
and we have ourselves applied the doctrine, with, of 
course, some modifications, to the explanation of 
the action of medicine in the removal of disease* 
{Med, Quart. Rev. 1834.) Thus, then, modem 
authors, as remarked by Dr Barclay, ^' instead of 
advancing any thing new, as they probably sup- 
posed, have only revived one of the most rude and 
antiquated notions in all physiology." 

This argument, then, is insufficient to prove the 
immateriality of mind ; but, strange to say, it is 
chiefly upon the some basis, and wholly independ- 
ent of revelation, that an attempt is made to found 
the doctrine of the immortality of the soul. Al- 
luding to the constant change the body undergoes. 
Lord Brougham says this fact proves the entire in- 
dependence of the existence of mind of that of the 
body ; and also ^^ the immortality of the soul, as 

* It was in ridioole of this th«t Dean Swift lepreients th« 
ftcftion of a amoke-jack as depending on a meat-roasting power, 
and that of a fiddle on a time-playing power ; and, in the same 
spirit, Mollere makes his candidate for a physician's diploma re- 
ply to the question, Qnapropter opium factt dormire ? Quia he- 
bet vim dormitiTam. 
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rigoroiidy as ^ if one were to rise from the dead.'" 
Ab additional evidence, however, he brings forward 
the attributes of Grod; the &ct that no tribe is so 
dmrk and barbarous as to be without some kind of 
worship, and some betief in a future state $ and, 
hustly, the analogies presented by nature. We hope 
we have already shewn the first argument to be 
totally inadequate to bring us to the belief of the 
immateriality of mind, much less to the immortally 
ty of the soul ; and we think we can shew that nei- 
ther the attributes of God, the universality of the 
belief, nor the analogies presented by nature, affinrd 
any proof, however illustrative they may be, of the 
doctrine of a future state. - 

By the attributes of Grod are generally under- 
stood his eternity and immutability ; his onmipre- 
sence, omnlsdenoe, omnipotence, and independ* 
ence ; his benevolence ; his justice ; hig truth and 
his mercy. We cannot conceive how any of these 
can be brought forward to prove an after life ; in* 
deedLordBrougfaam himself only devotesafew lines 
to the baievolence of God, and even that in con- 
junction with the feelings and wishes of the human 
mind. The attributes of God as merely displayed 
in the creation, would never lead us to even the 
hope of immortality ; nay, he who penetrates deepest 
into the secrets of nature, even armed with the im- 
mensity of mental energies displayed by Lord 
Brougham, bringing down knowledge from the 
heavens, digging it fi:om],the depths of the earth, 
and searching for it through the viiftness of the 
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ocean, extracting it fronii minerals and tke wdnda» 
&£ vegetabies, and tlie blfda^ and the beasts, and 
the meanest JnsectB, will only multiply piroofe that 
<^ verily there is a God," who made and rules the 
universe. The character he will obtain of God is 
not that by which the Clirisdan knows him ; he 
will discover a fearful blight upon the face of na- 
ture, and marks of imperfection and disorder will 
every where perplex him ; in the intellectual world 
he will see error and ign<Mrance, &tuity and foUy $ 
and in the monsd wcnrld passions, prejudiceii, selfish- 
ness, wars, cruelties, and innumerable crimes ; in 
external nature he will find the air, and the earth, 
and the sea teeming with agents of apparent eviU^ 
whirlwinds and tetnpests, mildew aild diidUght, with 
fimiine and pestilence in their train, canying deso- 
lation abroad, while decay and death fill the world 
with mourning. And how will man hiinself be view« 
ed? While other animals are formed with admirBd[)le 
skill to fulfil the end of their etistence, and to be 
happy up to the extent of their capabilities, he 
would appear to form a melandioly exertion to 
this beneficial older of nature. Formed with f^l- 
ii^ susceptible of the most exqmsitie enjoyment, 
yet doomed to a perpetual conffict of jarring emo- 
tions and heart-rending caresy— endowed with fii- 
culties capable of comprehending the most sublime 
mysteries, yet grovelling in the dust and expend^ 
ing his powers on empty trifles, — glowkig with hopes 
and deskes which look beyond the bounds of time 
and grasp eternity, yet fixing his affections mk thte 
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little spot of earth, contented with pleasures which 
perish, in the using ; and, after dragging out a few 
miserable and inglorious years, sinking at last into 
the silent tomb and mingling with the clods of the 
valley, a wretched outcast of nature and a blot on 
the &ce of creation. Revelation alone explains 
the darkness of the mystery. Neither the attri*' 
butes nor the works of God are then su£5ctent upon 
which to found our hopes of an inunortal life ; on 
the contrary, they rather lead us to the belief that 
there is no hereafter ; inducing us to regard death 
as the most benevolent act of the Creator, as re- 
leasing us from scenes of so much misery and dis-* 
tress. 

• The &ct that ^< there is no tribe so dark and 
barbarous as to be without some kind of worship 
and some bdief in a i^ure state,'' is still no proof 
of its existence. It is not improbable, certainly not 
impossible, that from the earliest age, even from the 
&11 of man, a tradition of this kind should have been 
handed down through all people and through all na* 
tions. It is quite clear that in the curse pronoim* 
ced against Adam, temporal death as well as spiritual 
or eternal death was tlireatened. That both Adam 
and Eve understood the nature of the curse and th<^ 
remedy which it promised, is plain, for he named 
his wife, after it had been pronounced, Eve or 
Chavoh, '' because she was the mother of all living;" 
that is, as commentators observe, of all who should 
live for ever, by means of '^ the seed of the woman f 
and Eve, at the birth of Cain, says, *^ I have gotten 
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a man, the Lord f* that is, the promised Lord, or 
seed, who was to ^' bruise the serpent's head." Thi^t 
Adam and Eve became penitent and were accepted 
we also know ; and as there can be no repentance 
without hope of forgiveness, we would conclude 
that they were aware what means they should adopt 
to remove God's wrath. They could not expect it 
in this world, where they were condemned to hard 
and painful toil, and to. a death, at the end of their 
being, accompanied by horror and distress. They 
trusted they would be rewarded for their penitence 
afiier this life, and they cheered their immediate 
descendants with the same hopes through their 
toils and their difficulties. We can conceive no^ 
thing more probi^le than that the same comfort 
should have been afforded by &ther to son from 
that day even to the present ; and thus this, like 
many other traditions, which, were we so disposed, 
we might trace from a very early period, almost 
becomes a universal creed. The fact, as it fair- 
ly stands, is no proof of an immortality, and the 
above explanation is offered as a mere suggestion. 
The feeling may, however, be instinctive, and we 
are far from denying '<that a benevolent being 
should have implanted this propensity without the 

* In oar authorized veruon, tbis passage is translated, '< I 
have gotten a manyrom the Lord.'* That this is agreeable to 
the Hebrew idiom, is admitted by all commentators ; but we 
are inclined to adopt the opinion of those who have rendered it 
as ^ven above ; that reading appearing the most natural inter- 
pretation of the original words, niH* D^ W^^ ^D^ip- 
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intention of gratifying it." Still, however, proof it 
absent. Lord Brougham hereiefen to Note VIII. 
which deBcribes the ancient doctrines of the im- 
mortality of the soul ; to this, however, we ^udl not 
refer, as the explanation we have offered above d 
the possession of such a sentiment by savages, is 
equally applicable to heathen philosophers. 

Lord Brougham concludes his '^ prooP by a re- 
ference to the analogies which nature presents ; 
his Lordship says these are ^' feeble helps," and 
even of a dangerous kind — because they aire drawn 
from material ol^ects. They are so fiff feeble prooft, 
as they are no proofe : they cannot, therefore, be 
dangerous, even though ^' they all rest upon the 
properties and the fortunes of corporeal existences" 
—which, however, they do not. The resemblance, 
for example, between the alternation of the seasons 
and the progress and decay of human life, is too 
obvious to have escaped the observation of any re- 
jecting mind* Spring is the infimcy and youth of 
the year — summer its vigorous and sober manhood 
-—autumn its mellow i^e, when its fruits are reap- 
ed and its labours are at a dose. At last comes 
winter — cold, desolate, and stark — an affecting type 
of hoary age and of death : the leafy honours of the 
woods have fallen — the flowers and grass which 
adorned the fields have passed away — ^the music of 
the grove has ceased ; — ^nature, clad in a winding- 
sheet of snow, seems to indicate that vegetation 
has run its course and is annihilated. But, at the 
voice of spring, nature revives ; — the sun, which, 
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•sldrting the verge of the sky had become feeble 
«nd cheerless, resumes its genial influences, and 
takes a wider circuit in the heavens ;— young spring 
ivalks forth again in beauty — ^gentle zephyrs fan 
tier bosom — -flowers spring beneath her feet — and, 
wherever she smiles, the woods and lawns burst 
into life, and the voice of joy resounds. This is aU 
emblematic of the destiny of man, as he undergoes 
-the various vicissitudes of growth, maturity, decay, 
^and death ; — ^till, hearing the creative voice of a 
new spring, he bursts his bonds and lives again. 
But analc^es of this kind are not so striking as 
that of those insects which, after being apparently 
<lead and entombed, rise again, as it were, flrom the 
^ave, and, waving their painted wings, flutter from 
flower to flower, and seem to live in ia new world, 
amidst a paradise •of sweets* But the sober and 
undeniable truth is, that the strongest of these ana- 
logies are nothing more than illustrations, and can-> 
not be dignified by the name of solid argumetits. 
They could not be so even if the ahsdogy were com- 
plete ; but it &ils in its most important point. Go 
to the tomb of the cateipillar — ^it is empty. The 
'same body which reposed in seeming de&th, has 
burst its ^ell, and has only assumed a new form. 
Go to the human tomb — ^the remains of what was 
once man are still there, mouldering into dust! 
But the reader will ask, Where, then, are the proofs 
of the immortality of the soul ? JTiey are alone to 
be found in the pages of revelation^ before which 
«11 human reason must infallibly bow ; and wo to 

p 
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him who would substitute the ODe for the other* 
Such a mode of argument cannot for a moment be 
sustained ; it leads at once to imposition and iin«> 
posture, to blind obedience, superstition, and ait 
abject deference to human authority. Hie dicta 
of Scripture are at once condusive ; or, as a wri- 
ter has well observed, <^ the positive evidence oT 
Scripture holds the same rank in theology as expe- 
rimental evidence does in reference to any hypo^ 
thesis in philosophy. As, in the latter case, there 
is no disputing in favour of a system against facts^ 
phenomena, and experiments; so, in the former 
case, no reasoning can be valid in opposition to the 
positive evidence or express discernible autfao«> 
rity.** And, not only is it untheolo^cal, but un** 
physiblogical, being opposed to the opinion whidi 
we have already inculcated, that human reason is 
most iailible. In physics we may often infer with 
certainty the cause from the effect ; but, in ethics 
and religion, where the morality of an act or the truth 
of aiv opinion is in debate, it is absurd to say that, 
because a fallible creature acts or thinks in this or 
that manner, he therefore ought to do so. 

But in case our arguments should not satisfy the 
reader of the insufficiency of extermd nature, to 
prove more than the being of a Ood, and its utter in-- 
capability to meet or to overcome the problem of an 
eternity ; let him consider the conclusions upon the 
subject drawn by a justly celebrated divine, and 
one of the living ornaments of the Protestant 
Church. '« We hold," says Dr Chalmers in his ob» 
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smatioas oa the defects and the uses of Natural 
Theology ; '^ that the theology of nature sheds pow- 
erful light on the being of a God ; and that, even 
from its unaided demonstmtions, we can reach a 
considerable degree of probability, both for his mo- 
ral and natural attributes. But when it undertakes 
the question between God and man, this is what 
it finds to be impracticable. It is here that the 
main helplessness of nature lies. It is baffled in 
all its attempts to decipher the state and the pros- 
pects of man, yiewed in the ration of an offending 
subject to an offended sovereign* In a word, its 
chief obscurity, and whidi it is wholly unable to dis- 
perse, is that iii4uch rests on the hopes and the des- 
tiny of our i^edes. There is in it enough of ma- 
nifestation to awaken the fears of guilt, but not 
enough again to appease them. It emits, and au* 
dibly emits, a note of terror ; but in vain do we listen 
for one authentic word of comfort firom any of its 
onides. It is able to see the danger, but not the 
deliverance. It can ey^cite the forebodings of the 
human spirit, but cannot quell them-— knowing jyst 
enough to stir the perpletjity, but not enough to 
set the perplexity at rest* It can state the diffi- 
culty, but cannot unriddle the difficulty-^— having 
just as much knowledge as to enupciate the pro- 
blem, but not so much as might lead to the solution 
of the problem. There must be a measure of light, 
we do aUow ; but, like the lurid gleam of a volcano, 
it is not a light which guides, but which bewilders 
and terrifies. It proiqpts the question, but cannot 
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frame or furnish the reply. Natural theology mtcf 
see ad much as shall draw forth the anxious inter* 
rogation, ' What shall I do to be sared ? The 
answer to this comes from a higher theology." 

So apposite to our purpose are the remarks of 
Dr Chalmers, which follow the last quoted para- 
graph, that we must conclude our argument with 
them. '' These," says he, *' are the grounds on 
which we would affirm the insufficiency of that aca- 
demic theism, which is sometimes set forth in such 
an aspect of completeness and certainty, as might 
seem to leave a revelation or a gospel wholly un- 
called for. Many there are who would gloss over 
the difficulties of the question ; and who, in the 
midst of all that undoubted outrage which has been 
inflicted by sinful creatures on the truth, and the 
holiness, and the justice of Grod, would^ by merging 
all the attributes of the Divinity into a placid and 
undistinguishing tenderness, still keep their resolute 
hold of heaven, as at least the splendid imagination 
by which to irradiate the destinies of our species^ 
It is thusthat an airy unsupported romance has been 
held forth as the vehicle, on which to embark all 
the hopes and the hazards of eternity. We would 
not disguise the meagreness of such a system. We 
would not deliver the lessons of natural theology, 
Without telling at the same time its Ihnits. We 
abjure the cruelty of that sentimentalism, which, to 
hush the alarms of guilty men, would rob the Deity 
of his perfections, and stamp a degrading mockery 
upon his law. When expounding the argumenta 
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f>f natural theology, along with the doctrines which 
•it dimly shadows fi>rth, we must speak of the diiii* 
culties whidi itself suggests, but which it cannot 
dispose of; we must make mention of the obscurities 
into which it runs, but which it cannot dissipate — 
of its unresolved doubts-of the mysteries through 
which it vainly tries to grope its uncertain way — 
of its weary and fruitless efforts — of its unutterable 
longings. And should, on the one hand, the specu- 
lations of human ingenuity, and, on the other, the 
certainties of a well accredited revelation, come 
forth to illuminate this scene of darkness — we must 
not so idolize the light or the sufficiency of nature 
as to turn from the firmament's meridian blaze, 
that we might witness and admire the tiny lustre of 
a glow-worm.'' 

We have in the foregoing pages endeavoured to 
shew that neither the phenomena of mind, nor the 
attributes, nor the works q£ Grod, are sufficient to 
prove tiie immateriality of the mind ; and still less 
the immortality of the soul. Either for the mate- 
riality or the immateriality of mind, there is no 
Scripture authority; and as for supposing that a 
belief in its immateriality is necessary to salvation, 
there seems not the slightest ground for doing so ; 
with this view it is altogether unimportant to the 
conclusion whether we believe that the whole ani^ 
mal kingdom is actuated in its operations by a spi- 
jritual principle which perishes with the body in all 
but man, or that material organs are alone concerned 
in the production of the mental phenomena. Bu 
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with regard to the immortality of the soul the 
is very different. Tme, external nature ofibrds no 
proof for it ; but then the Chrntian foundi Ins 
faith upon Revelation^ which distinctly tella him, 
th&t the soul is immortal ; and explains tiie dark- 
ness of the mystery with which he is surrouhded* 
It declares that the present worM is not the ulti- 
mate destiny of man — that he is here in a state of 
preparation for immortality^ and ^lat, if he is not 
wanting to himself, he will rise more vigorous and 
lovely from his fall, assuming a new charactv » and 
taking a higher station in the state of existence ; 
it exhibits the Almighty to « in the character of 
a &ther chastising his undutifiil diiUren far their 
profit, bringing good out of apparent evil, emptojr- 
ing sin and death as the handmaids of holiness and 
immortality, making pain, disappointment, and grief, 
the harbingers of eternal joy, and converting the 
curse which blighted the earth into a blessing. 

In comparing die jdienomaoa of Mind as it ap- 
pears in man and in other animals, we cBanoi but 
be struck that the former isaione al^etoiiseto the 
contemplation of the great First Causey and alone 
possesses faculties to conceive a future state of ex^ 
istence ; and we cannot avoid feelitag that it is our 
exclusive privilege, endowed as we are by the free 
gifi of our Creator widi an imperishable soul, to 
look forward through the vistas of time to the en* 
joyment of that life and immortafity brougbt to 
li^t through the Gospel. 
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CHAPTER X. 

OPINIONS or MBTAPHY8ICIANS AS TO THE NATURE 

or TBODOHT. 

4 

We have above insisted on the necessity, on the 
«ne hand, of a certain susceptibility, and, on the 
other, of the stimtdus of sensation, to the manifesta- 
tion of thought ; but this necessity was not always 
admitted. Before the time of Aristode, thought 
was commonly spoken of as a distinct attribute of 
one particular part of the body, as life was of the 
body in genend, and presumed to be from the first 
inherent in this part, and quite independent of any 
impression from without; while after his time it 
caine to be more genenfly befieved that thought is 
merely a modification of these foreign impressions, 
and that distinct from f)iose it is nothing. Each 
opinion has in modem times also had its advo- 
cates, who imagine that in their tenets they are di- 
rectly opposed to each other, as both are to the 
supporters of tiie doctrine above adopted : we shall 
pethaps find nevertheless, that, however they may 
difier in words, they i^ree in fact, not only with 
^each other, but with those also who support the 
"view of the subiect which we are desirous of in- 
iculcating. 



2S2 OPINIONS OF METAPHYSICIANS AS TO 

According to Plato, then, the commonly reputedf 
father of the '' Innate Idea" School, there are in 
the mind, from the beginning, certain immaterial 
beings, abstract forms and essences, eternal designs 
and models, type^ architypes, and prototypes, of 
which material beings are only, as it were, the co- 
pies, and by which the mind ascertains the nature^ 
of these beings, and not by the properties of the 
beings themselves, which have in them nothing 
fixed or permanent. These immaterial beings may, 
in his .opinion, remain latent till called forth by the 
perception of something material; but, wben so. 
called forth, it is only in the manner of a reminis* 
cence, the senses being useful merely as joggers of 
tlie memory, and not as sources of original infer-* 
mation. The same opinion is embraced by Des- 
cartes,, with this modification, that .he regards the 
immaterial beings, &c. o£ Plato, not as distinct 
beings, but as a part of the mind itself, and he was 
the first to apply to them the term idecu^ Accord- 
ing to Malebranche, however, nobody can doubt 
that ideas are really distinct beings, since they have, 
he says, real properties y and, with respect to theiir 
being innate in the mind, he observes, '^ it is absor 
lutely necessary that Grod had from the first, before 
material beings existed, ideas of all which he was 
about to create, otherwise he could not have crea- 
ted them, and it is equally certain that God is inti- 
mately connected with the soul of man. Now^ as 
by means of the soul we can see Grod, who repre- 
sents all created things, it follows that the soul has 
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innate ideas of every thing which is in existence.'^ 
Similar notions are promulgated, with certain modi- 
fications, by Bossuet, Fenelon, Leibnitz, and others. 
It was the last-mentioned philosopher who added to 
the celebrated axiom of Aristotle, of which we are 
presently to speak, Nihil est in intellectu quod non 
luit prius in sensu, the words nisi ipse intellectus ; 
which intellectus he believes to comprise some fun- 
damental ideas, not all at once to be developed, but 
only as occasion draws them forth. From the va« 
garies of these, and other similar authors. Idealism, 
in all its purity, took its rise. With them the denses 
are of little use : they perceive material beings, not 
such as they are in virtue, as well of their own na- 
ture, as of the mind which takes cognizance of 
them, but such as they are in virtue of the innate 
notions of them in the mind alone ; and many of 
them have accordingly considered every thing in 
the material world as a mere illusion, like the day- 
dream of a maniac, and have doubted of every thing 
— even of their own existence. 

A diametrically opposite doctrine to this origi- 
nated, as we have just observed, with Aristotle, and 
has been supported in modem times principally by 
Bacon, Locke, Condillac, and Buffon. With these 
philosophers, it is a fundamental principle that the 
mind is at birth a perfect carte^blanche, and that 
it acquires all its ideas and principles by experience 
alone, tlie senses being the only inlets to every se- 
cies of knowledge. Hence arose the axiom just al- 
luded to — Nihil est in intellectu quod non fuit prius 
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in senta; and from tbdr having tfavs, as it were, 
identified inteUect and sensationt it became incum- 
bent on tbem to prove that man^ ashe surpenes all 
other animals in the former, in the same d^tee 
excels them likewise in the latter. But the only 
sense in which man is decidedly superior to all 
brutes, is that of touch ; and, as the chief organ of 
this sense is the hand, it became estaUished amimg 
(hem, that all animals were inteUigent in proportion 
to the perfection of this organ; the hawk and par- 
rot, for example^ among birds, and among quadru- 
peds, those furnished with clavides, owing their 
superiority in this teepect to the drcmnstance of 
their using their hands as organs of prehennon, 
and that man owed all his perfection to the exqui- 
site structure of his hand; — ^nay, Helvetius has 
even gone -so &r as to say, that, had a horse pos- 
sessed the hand of a man, he would have been 
equally intdligent ! In this way the mutual agen- 
cy of the perdpient being and of the impression to 
be perceived, has been neglected by both Idealists 
and Realists ; and if the former made too little of 
tlie senses, regarding them as nothing, or worse 
than nothing, smce they frequently only deceived 
tis, the latter, in an equal degree, made too little of 
the mind, which they lo(^Eed upon as a kind of soft 
wax or day, capable of receiving impressions con- 
veyed to it by the senses, but incapable of adding 
any thing to them in the way of either embellish- 
ment or deterioratioii. 
But to descend a little to particulars. With re- 
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jqpect to the abstract forms and essences of inate- 
fial beingSy supposed by Plato and Descartes to be 
inherent in the mind^ either as distinct immaterial 
beings, or as integrant parts of the said mind, it is 
sufficient to say that the supposition is entirely gra^ 
toitous and unnecessary, and, what is worse, en- 
tirely unintelligible. It was well remaiJoed by Dio- 
genes, in converBation with the former on the sub- 
ject, that, although he perceived the table and the 
goblet whidi were before theiai, he had no abstract 
notions of table-ity and goblet-ity, — he saw and 
understood the things themselves, but he had no 
conception of their types, «rdiitypes> and proto- 
types. The alleged proof, adduced by Malelvanche, 
that ideas are .not only innate, but substantial-* 
namely, their possessing distinct properdes^s quite 
inadmissible. Ideas have no properties, — they are 
nothing but a mode of existence of the thinking 
organ, acted upon by its proper stimulus ; and are 
no more entitled to be eon^dered substantial, than 
combustion or motion, which are, in Hke manner, 
modes of existence of the thing burning and the 
thing moving. The testimony also brought for- 
ward by the same author, of the innateness of these 
substantial ideas, founded on the intercourse of our 
souls with God — ^whose mind necessarily from the 
first embraced every thing — ^is that of a theologian, 
not of a physiologist; and presumes upon the no- 
tion, which we have already endeavoured to shew 
is false, that the mind and the soul are identic^. 
It might likewise be further objected to this al- 



236 OPINIOIfS Of MSTAPBYSICIAIfS AS TO 

l^ed evidence in finrour of the innatenesg of our 
ideMy that our notioiv are m often fidae as tmc^ 
unjust as jurty wfaidi they could not have been, had 
they come to us directly throu^ the medium whidi 
has been mpptmedi and this objection is particu- 
larly api^icable to the ultra^Blalebranchism of Fe- 
neloD, who represents our innate ideas 9b not only 
derived immediately from Grod, but identical with 
God, — ^ elles font," he says, <' Dieu meme V But 
it is in vain to follow the vague flights of divines 
on any subject of physiology : suffice it to say, that 
the illusory world of the idealist has no existence* 
and can have no existence, in nature. No func- 
tion— «nd thought is a function — can exist without 
two conditions, a susceptibility of being acted on, 
and a power acting : the idealist makes but one, — 
not either of them individually, but both of them, 
as it were, united into one, or rather a new entity 
standing in the place of both, but not identical with 
either. It is quite true that we can have no ideas 
of external objects, considered /i^r se, and that we 
cannot know any thing of them otherwise than as 
they affect our minds, — and therefore our notions 
of them must be derived, as well from the quality 
of our minds, as from the nature of the objects in 
question. The properties of colour, for ex/Eunple* 
of hardness, and so forth, have as close a reference 
to the thing perceiving, as to the thing perceived, 
what is one colour, or one degree of consistence, to 
one animal, being not necessarily of the same to 
oUiers) and there is no such thing as colour, no 
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such thing as hardness at all, but where there is a 
being conscious of these properties. But it is not. 
true that this being has, or can have, any idea of 
colour or hardness, independently of such bodies as 
are calculated to excite it, nor, consequently, that 
the senses are otherwise than essential to our hav* 
ing any ideas at all. The wildest maniac derived 
all his ideas originally from his senses, — his hallu- 
cinations arise from perturbed combinations of them. 
But the senses are not, nevertheless — as supposed 
by the Peripatetic School — all-in-all sufficient, the 
mind being a yielding mass, capable of receiving 
impressions from the senses, but not of contributing 
any thing to them. If this were the case, whence 
all the differences in the disposition, attainments, 
and character of different individuals under precise- 
ly similar circumstances ? It is well remarked by 
Dr Barclay, that we may as well say that arts and 
manufactures are derived from the doors and win- 
dows of the work-shops by which the raw materials 
enter, as that thought is derived from the senses 
alone. There must be something within to act on 
these raw materials, and to construct out of them 
new fabrics, which are consequently the result of 
the combined operation of the thing acting and 
the thing acted on. Two conditions, we have re- 
peatedly said, are essential to every function ; and 
the Peripatetics, like the Academics, make but 
one, — a different one, indeed, but still only one. 
Our idea of colour or of hardness, results, not from 
the object alone, any more than from the mind 
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alone, but from the mutual ageocy of both ; and 
any change in the omistitution of either, effects a 
corresponding change in the idea in question. 

So far, dien, as words go, both the Idealist and 
Realist are equally mistaken ; but it is amumng to 
observe that they are so in ^pwdi$ aUme^ and that, 
\nfa€t^ they not only are both of them correct, but 
agree as well with each other, as with the advocates 
of the doctrines which we have above adopted. For 
what in reality are the abstract forms and essences 
of the former, and the carte blanche of the latter, 
but a susceptibility, resident from the beginning in 
the body, of being affected in a certain way ; what 
is the information represesited by the one school 
as merely revived, and by the other as c»iginaUy 
communicated by the senses, but the stimulus to 
such an affection ;- apd whiit, lastly, is an individual 
idea of either party but the result of the two mu^- 
tuidly acting on each other ? The chief difference 
is, that the Idealists have Exaggerated the influenoe 
of the Percipient, the Realists, that of the thing 
perceived. Thus, among the former, Descartes 
distinctly defines an innate idea to be a FacuUy 
of engendering ideas — ^not an idea, in the common 
and correct acceptation of the word ; and Fenelon 
speaks of it as ^* une regie par laquelle on juge de 

ft 

toute" — ^not a judgment, but a capacity for judging. 
In like manner among the latter, Locke describes 
his carte blanche as a.DisposiHon^-& faculty to re- 
ceive impressions, and distinctly states that it is 
irom this capacity to receive these impressions, 
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a^ well as from die impressions themselves, that an 
idea arises. What is all this in the hands of either, 
but tjie view all along taken above ? Both virtu* 
ally admit the two conditions required, but each 
formajly admits only one; both go hand in hand 
with Truth without perceiving her. But it is to 
B<mnet and Kant that we owe the fullest illustra- 
tion of the real nature of thought. <' Om* brain,'' 
observes Bonnet, ^^ is organiased with direct refer- 
ence to the wonderful operations of our mind ; and 
the OTgans of our senses are, in like manner, 
adapted to the organization of our brain; but 
the latter are, in every thtiig» subservient to the 
Ibrmer. And so it is with all the lower animals. 
The brain of man and the hand c^ man, the brain 
of the horse and the hoof of the horse, have a di? 
rect relation to each otheir ; but the horse would 
be no moffe raised to the intellectual rank of a man 
by giving >him a hand, than a man sunk to the con- 
dition of a horse by depriving him of it." Tlie 
Philosophy of Kant is, in like manner, the mean 
of that of Plato and Aristotle, of Descartes and 
Locke ; that is to say, he has the same general ideas 
as they had — for we have just endeavoured to prove 
that they do not essentially di£Per from each other 
---but without falling into their exagg^eradotis on 
one side or the other. << The- faculties of the 
mind," says he, ^' are a priori, but it is external oc- 
casions which determine their exercise : Thought 
is the form of being derived from both." It is true 
the continuance of thought^ when every avenue of 
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sensation is apparently dosed, is, at first view, cer- 
tainly against this doctrine* But the avenues of 
sensation iromthe internal organs are never closed i 
and even though they were so, thought might con- 
tinue for some time, without prejudice to the the* 
ory in question. Neither imitation nor sensation 
instantaneously ceases, on the abstracti<Hi of the 
powers by which they are severally excited, and the 
longer continuance of thought, once excited by the 
sensations, implies a difference in degree only — 
not in kind ; nor can we with greater reason deny 
that thought was excited by sensations, because 
these are now quiescent, than that the motion of a 
tennis-ball was occasioned by the racket which 
struck it, because that racket is now at rest. In 
the most excursive reverie thought never wan- 
ders into a field which has not been, at one time 
or other, traversed by the senses ; we may think of 
sirens, and mermaids, and golden mountains, which 
we have never seen, but we have seen the elements 
of them all, or we could never have fimcied them. 

A chapter devoted to the opinions of {^osophers 
as to the nature of thought, would be incomplete 
without some notice of the modem doctrine of 
Phrenology. And such a notice becomes the more 
necessary, as that doctrine has this much in com- 
mon with the view inculcated throughout this treat- 
ise, namely, that the manifestations of mind in the 
animal kingdom are proportioned to the develop- 
ment of its physical organ* The leading principle 
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of phrenology, then, is common to it and to the 
soundest modern physiology; namely, that the brsdn 
is the organ of the mind, or, more generally, that all 
die phenomena in the animal kingdom that can be 
termed mental, are manifested through the nervoiis 
centre. On this point there is no room for contro* 
versy, and those who have denied or disputed it, have 
only shewn how ill prepared they are with the infor-> 
mation requisite for the proper investigation of the 
functions of the mind. The second great principle 
of phrenology, when expressed at least in the most 
general terms, is also an acknowledged truth of 
physiology, namely, that the nervous system, in the 
performance of its functions^ does not act as one 
organ, but that separate parts of that system have 
separate endowments of action, or that it is an ag> 
gregate of organs, each possessed of a distinct func- 
tion or functions. This, as we have seen above, is 
one of the most important discoveries in modern 
physiology ; and it cannot be denied that the phre- 
nological anatomists have contributed, in no ordi- 
nary degree, to the establishment and extension of 
it as a law pervading the <^[>erations of the nervous 
system. But it mustbe remarked that thepart of this 
principle, which specifically aj^Hes to phrenology, 
is not included in, or deducibie from, the physiolo- 
gical truth. Physiology has not yet pushed the di- 
vision of the offices of the nervous organs into so 
many compartments as the wants of phrenology re-^ 
qmre. Physiology teaches, not with dogmatic con- 
6dence, but on rational grounds of belief, that the 
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mtawr pOlan of the oecebro-qiiiial axis are the 
sole ongiDators of motioiiy and the nerves derived 
ftom them the only nerves by whidi the motive 
power is transmitted to distant organs, — that the 
posterior pillars of the same axis are the only seat 
of sensation, and the nerves arising from them, or 
periiaps ending in them, the only channels by which 
impressions made on remote parts affect sensation, 
— ^tbat the cerebellum is the organ of memory for 
the muscular sensations connected with the exer- 
cise of the voluntary motions of the body, and that 
the brain itself is the sole seat of intellect, volition^ 
emotion, and passion. Physiology, then, does not 
here countenance phrenology further than by ad- 
mitting the truth of subdivision of function with 
subdivision of parts ; while phrenology carries the 
subdivision of function to an extreme degree with a 
corresponding assumption of the subdivision of the 
encephalon into as many distinct parts or organs. 
The difference in the modes of investigation pur- 
sued respectively in these two branches of know- 
ledge, and the distinction in the evidence on which 
the conclusions in each rest, may be stated in a very 
few words. The conclusions of physiology are 
founded solely on the anatomical scrutiny of the 
nervous organs, and on the results of experimaats 
made by cutting or removing certain parts in living 
animals ; and no special function has been assigned 
to a part unless it possesses distinct boundaries disr 
coverable by inspection, or rendered sei^sible by 
anatomical manipulation. 
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' The phrenologist looks to evidence of a very op- 
posite kind ; he regards the surface of the brain in 
contact with the skull as developed in the ratio in 
which the aggregate of the organs conceived to 
make up the encephalon is developed, and deter- 
mines the ptace of each organ, when, on examining 
the external surface of the head in the living body, 
he discovers, or tliinks he discovers, ah unusual 
extension of the skull peculiar to those individuals 
who are observed to exoel their fellow-men in the 
exercise of some particular mental faculty. That 
the external surface of the skull very exactly cor- 
responds with the surface of the encephalon, must 
be admitted by the candid anatomist ; the figure 
of the skull is unquestionably determined by the 
development of the contained parts, nor can the 
slight deviations of the internal table from paral- 
lelism with the external, or the firontal sinus be 
any longer brought forward as objections of any 
considerable weight agidnst the mode of investiga- 
tion pursued by phrenologists. Neither can any 
logical objection be brought to bear against the 
plan on which the phrenologist proceeds in deter- 
mining the seat of the organ. If every individual, 
who exhibits a peculiarity of mental operation, be 
without exception possessed of a peculiarity in the 
development of his skull, that is, if none but those 
who shew the mental peculiarity are distinguished 
by the physical development, the connexion be- 
tween them as effect and cause is undeniable on 
any principle of sound reasoning. The only point 
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for inquiry here relates to the accuracy ct the ob* 
servattOD — of which we shall speak hereafter more 
coRvemently when some other preliminary points 
have been adverted to. 

Does physiology, then, ajOSord any countenance 
to the suppORtion that the nervous organs cor- 
respond to such Acuities as that which exa- 
mines individual objects in detail, that which in- 
vestigates forms, that which dwells upon colours, 
that whi<^ estimates size, that which calculates 
resistance, that whidi remembers localities, that 
which reckons numbers, that whidi determines 
to order, that which directs to ihe observation 
of events or actions, that which affords a nice 
perception of time, that which i^preciates tune, 
that which gives a facility of acquiring language, 
that which compares the several conditions of ob- 
jectBf or that which impels to the penetration of 
causes : or ^un, to such as that which begets be- 
nevolence, or veneration, or firmness, or conscien- 
tiousnesS) or hope, or wonder, or ideality, or wit, or 
imitation, or self- esteem, or love of approbation, or 
cautiousness : or finally, to such as that which draws 
to amativeness, or the love of offspring, or creates 
concentrativeness, or produces firiendship, or leads 
to brawling, or to murder, or to gluttony, ot to the 
love of life, or to preserve secresy, or originates 
skill in mechanics ? In answer to this question, it 
is in the first place to be remarked, that the con- 
volutions of the brain which are in contact witli 
the internal surface of the skidl, attain their great* 
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est development in the higher animals, and that 
they are more particularly perfect in man. Yet in 
their very nature they seem to be but an appen* 
idage to the essential or central part of the organ, 
and Are altogether deficient in some animals, as in 
birds, which possess many faculties, as the above 
list shews, in common with man himself. It 
must be conceded, however, to the phrenologist, 
that nothing in the range of physiological know- 
ledge, proves that the supposed organs may not 
extend from the sor^Ke of the encephalon to the 
medulla oblongata, or at least to the upper ex- 
tremity of the crura cetebri, — so as to constitute « 
series of medullary cones having their bases on the 
surfiu^ in correspondence with the portions of the 
skuU mapped out as the seats of the faculties. On 
this supposition, the mass Of each cone will be great 
in proportion to die prominence and extent of its 
base, as indicated by the portion of the skull de- 
clared to correspond to it. Physiology, then, at 
present, it must be confessed, leaves the whole of 
the cerebrum to the phrendogist for the construc- 
tion of such conical organs, since it appn^riates to 
that part of the encephalon no function but such as 
the faculties enumerated by him afibrds a substi- 
tute for, — or in the faculties above mentioned, in-* 
tellect, volition, emotion, and passion, are sufficient- 
ly provided for. The case, however, is different as 
respects the cerebellum. The place which the 
phrenologist asngns to amativeness, evidently cor- 
tesp^ds to the sesA of that part c€ the encephalon^ 
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while the physiologist has appropriated it to the 
memory of the muscular sensations by which volun-* 
tary motion is r^ulated, so that the phrenologist 
must come prepared to dispute with him the pos^ 
session of this important point of attack. To enter 
upon the discussion of such details as this wpuld 
lead to, forms no part of the plan oi our present 
general outline of the subject. 

To proceed, then, with the further consideration 
of the grounds of phrenology, we come next to in* 
quire how far absolute volume can be regarded as 
determining activity of function. As respects dif* 
£^rent individuals of the human race, physiology 
does not afford the means of answering this ques-'. 
tion. That science has hitherto confined itself 
to comparing the development of the nervous sys-: 
tem and state of the functions in one species of 
the animal kingdom, with its development and 
the state of its functions in other species higher 
or lower in the scale, so that it furnishes no cri- 
terion by which to judge of the relative states of 
development in different individuals of the same 
species, according to the degree in which the fa- 
culties belonging to that species are manifested* 
As the phrenologist then here far outruns the pre- 
sent, conclusions of physiology, as to the exact con- 
nection of mere size of the organ with development 
of its function in animals of the same species, no* 
thing is lefl in our choice but to try his postulates 
by general principles. His postulates on this head 
are chiefly two> namely, that the mere bulk of an 
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trgan is not decisive of the activity of its func- 
tion, without a comparison of the proportion which 
it bears to the other organs in the head of the same 
individual ; and again, that besides bulk and pro- 
portion, something may be due to greater vital 
energy in ihe part. It was observed above, in 
dpeakihg of the development of the nervous organs 
iii man, as compared with their development in in- 
ferior animals, that the mere volume of the aggre- 
gate of several organs may be dependent on a 
variety of causes operating differently imder slight 
differences of circumstances ; but that proportionate 
volume of parts must be regarded as an unfailing 
evidence of their relative importance in the animal 
Economy. As this was said in speaking of the 
comparison of parts in animals of different species, 
it is not altogether an admission of the first of the 
above postulates, yet it seems but fair to confess 
tiiat the phrenologist is entitled to seek our assent 
on account of the strict analogy existing between 
the two cases. There appears, then, to be no rea- 
sonable ground for refusing to admit that the ag- 
gregate of certain organs may be smaller in one 
brafn than in another, and yet that their functions 
hiay be more active, because their development 
bears a greater[ratio to the entire mass, or, accord- 
ing to the phrenological estimate, to the entire sur- 
face of the skull. With respect to the second 
jpostulate above stated, it is not to be denied but 
tbat in different temperaments different degrees of 
vital activity belong to the living solids ; nor can 
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the nervous substance be made an exception to 
this general rule> so that the second postulate may 
be also conceded to the phrenologists. But while 
it is conceded, it does not clearly appear that they 
can make any advantageous use of it in the explana* 
tion of mental phenomena, at least when the pre* 
ceding postulate is before acknowledged. For the 
greater vital activity which difference of tempera- 
ment bestows must be shared by the whole Inraiii 
indiscriminately, so were this common influence 
withdrawn, the relative activity of all the organs 
would continue the same as before. The [^reno«* 
lo^t, besides, calls on us to concede that the habi- 
tual exercise of a faculty increases its activity, ancl 
is even followed by an augmentation of the organ* 
Visible augmentation of the organ cannot be estab-* 
lished satis&ctorily ; but physiology admits that 
organs so exercised in parents are prone to greater 
physical development in the ofispring, or at least 
that such effects become manifest after two or three 
generations. 

Our next attention is called to a very important 
principle which is assumed in phrenology — ^namely, 
that differences in individual character are essen- 
tially dependent on original differences of organic 
structure, while doubtless some smaU influence is 
conceded to the power of the circumstances under 
which each individual has lived before his faculties 
reach maturity. We have now to inquire, how &r 
physiology bears out phrenology in this assump- 
tion. The opinion often inculcated by mere mm 
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of letters^ and sometimea by metaphysicians^ that 
all men are bom with equal faculties and tniscepti- 
bilities, and that the differences actually observed 
among individuals are due to the differences in 
the circumstances to which each has been exposed^ 
not only receives no counteiian<;e from physiology^ 
but, on the sound principles of that science, must 
be condemned as altogether untenable* The brain 
is, in the strictest sense, the organ of the mind^ 
and there is no reason to doubt, what the best au- 
thorities in phy»ology have commonly assumed, 
that every individual's present condition as to. hii 
sentient, intellectual, and moral nature, is what the 
actual condition of the nervous organ makes lum. 
The evidence of this is, that it is the only suppo- 
sition which agrees with the phenomena both of 
health and disease* Further, it is usually assumed, 
and on the justest grounds, that every mental ope- 
ration must be attended with some {diysical change 
in the nervous organ ; so that, while it is inqioa- 
siblc to doubt but that the after development of 
the braia in the course of life is mainly determined 
by its actual condition at the time of birth, there 
is room, for the suppositi^> that some considerable 
influence is exerted upon that develq^ent by the 
particular nature of the mental operations, to the 
reaction of wUch it has been subjected by the train 
of external circumstances distinguishing each indi- 
vidual's early years. Physiology does not at pre? 
sent enable us to estimate the exact extent to 
which thk influence of the mental operations reacts 
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Upon the development ; but there is no ground fof 
believing that the change upon the original suscep^ 
tibilities is beyond a moderate alteration. Such an 
alteration must doubtless be attended with a diange 
in the relative development of the nervous parts : 
yet even the most finished education appears to be 
inct^ble of making such a change on the internal 
parts as can become conspicuous externally. The 
diildren of peasants and labourers, though highly 
educated, and transferred from their earliest years 
to the society of the more intelligent orders, retain 
throughout life the form of head belonging to their 
original rank, while their ofispring, in the course of 
two or three generations, seem to acquire gradual- 
ly that form of head which belongs to those orders 
of society among whom the mental faculties are 
exercised to a greater degree. In as far, then, as 
the evidence of the change of form under the in- 
fluence of external circumstances is an evidence of 
the alteration of susceptibility of mental operations, 
and it is sound physiological evidence, we must 
conclude that it is very gradual and within very 
narrow limits. The reader must see, I think, that 
a distinction is made in the above observations be- 
tween the effect of education as storing the mind 
with knowledge, to use the popular language, and 
its effect as augmenting the original susceptibilities 
of the individual for mental operations. If the 
brain be, as strictly as we have represented it, the 
organ of mental function, it is impossible that its 
susceptibility of mental operations can be improved 
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by any cause without a change in its physical de- 
velopment ; but there is no ground for believing that 
the mere acquisition of knowledge is necessarily at- 
tended with any such alteration of developmenti 
' It is often argued that no two individuals are 
exposed to exactly the same external drcumntancesy 
even though brought up together and treated as 
care^y as possible on the same plan ; and there- 
fore, that we are not at liberty to infer, that diffe- 
rence of circumstances may not have given rise 
to all the differences in mental and moral cha- 
racter that may be observed to distinguish them* 
The ready reply to this argument is, that there is 
no evidence of the mental phenomena produced by 
external causes reacting with such efficacy on the 
organ as to account for the differences actually 
observed. And if diversity of character, such as is 
often observed in two individuab brought up as 
much as possible alike, could be explained by such 
slight variations in the circumstances as can possi- 
bly arise in a case of this kind, how immense would 
be the effect, in producing divermty of charac- 
ter, of the remote extremes in the circumstances of 
education and training, such as many individuals to 
be met with in ordinary society have been subjected 
to ? How many individuals do we see possessed of 
much the same moral and mental dispositions, 
though brought up under the most opposite disci- 
pline ? The assumption, then, destroys itself, by ' 
proving too much. 
It may seem at first sight that the view taken: 
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above of tbe connexion between mental function 
and physical developnient is» in effect, an admission 
of the truth of phrenology. Thi% however, is i»p 
from being the case. It i% however, an admission 
towards the views of phrenology not made by many 
of its opponents ; and yet we are mistaken if it be 
made in any spirit of partiality in favour of its doc* 
trines, w in any other spirit than that of sound 
{^ysi(dogical truth. Throughout this treatise it 
has been inculcated that in the animal kingdom de- 
velbpinent of mental phenomena goes on pvogres* 
sively increasing with the expansion of the cerebral 
organs, and when we arrive at man, and come to 
compare the separate manifestations of the same 
phenomena in different individuals, analogy forces 
us lo confess, in the absence of direct evidence, a 
persuasion aitioonting almost to a conviction, that 
the phyncal development of the brain must cor- 
respond in each individual with the activity of the 
mental phenomena. Phrenology can chum us as 
converts or discij^es on no other ground than that 
many of its exponents deny what we admit, or 
rather what we inculcate. But what we here 
maintain is not phrenology, but physiology ; it rests 
not on phrenological but on physiological observa- 
tion. To this difference Hufeland referred when 
he sai4 ^^ organology is unquestionably ^tie, but 
organoscopy is doufotfiil.'' 

Having pointed out, then, tbe very considerable 
extent to which physiology supports phrenology, it is 
time to direct the attention of our readers to thediffe- 
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raaoes which Still ewt between them. The grand 
point of oppo$itio!n between them is that to which the 
quotation from Hufdand refers^ namdiy, Itiat f^ysio-!' 
logy baa hitherto acknowledged no method of Subdi- 
viding the brain or the general seat of intellect, vdi^ 
tion, emotion^ and passion^ into sqiarate parts, or of 
attadiing a special fimction to any particular por-* 
tion of that organ. The division, then, of the en- 
cephalon into thirty-five organs^* corresponding to 
as many faculties or propensities, sentiments, know* 
ing and reflective fiiculties, rests altogether on Ihe 
evidence peculiar to phreaology, a»l derives no 
immediate countenance firom physiobgy. 

In remarking, then, on the degree of credit to be 
attached to the particular evidence on which phre-* 
nologists rest their doctrines, it will form no part of 
our purpose to seek out Ihe more vulnerable points 
for attack, or, as has been too often practised by its 
opponents, to seize on sudi parts of the doctrine as 
may be made to appear in a ridiculous light to su- 
perficial reasoners. A &ir and candid view of the 
subject is what we desire to pres«:it to our readers ; 
a view at once guarded from the qnrit of determined 
hostility, and from that of blind partizanship. Ne 
subject in the whole range of human knowledge 
more loudly calls for an impartial investigation ; 
for if no branch of mquiry has been UKHre misrepre- 
sented, ridiculed, and calumniated by ^lemies, few 
have suffered more injury from the weak homage 
and adulation of paridzans. By crowds of the lat* 
* See Combe'i <^ Syitem of Phrenology.** Edin. 1836. 
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terthe sdence has been regarded as a sort of pleaa-^ 
ant legerdemain^ a kind of intellectual palmistry 
by which to practise on the credulity of their ac- 
quaintance, while the fictions or exa^erations, 
which they have employed to raise wonder, have 
been received by the literary expounders of the 
doctrine as &cts, and gravely uttered to the world 
as proofs of the truth of the doctrine. Others have 
been permitted to bring forward, in recognised pub* 
lications of the phrenological school, crude specula* 
tions and reasonings, in behalf of the doctrine, sudi 
as would hardly impose on an unbiassed school-boy. 
If the established schools of philosophy still refuse 
to recognise the claims of phrenology to the rank 
of a science, they have at least this excuse, that if 
its partizans are not the supporters of a pseudo<i- 
science, they are very certainly chargeable with 
much pseudo-reasoning. The abettors of phreno* 
logy have undertaken to convince the world of a 
most important fact ; a &ct of the highest interest 
to the happiness of mankind, namely, that the in- 
tellectual and moral disposition of every individual 
is discoverable by the inspection of bis skull, and 
the world is entitled to expect that those who take 
on themselves the onus of proving a thing so new, 
and so fiill of momentous consequences, will set 
about the task with a gravity becoming the subject, 
and keep their sober reasonings apart from the idle 
frivolities of those who have no other object in view 
than to consume a leisure hour. Whoever has 
looked into the phrenological periodicals will be at 
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no loss to recognise the justice of this censure. As 
a specimen of the looseness of reasoning permitted 
in these acknowledged organs of the school, we will 
refer to a series of papers in the Phrenological 
Transactions, which are not the less mischievous in 
their effects, because they are written with greater 
ability than belongs to most of the productions to 
which the above censure applies. One phrenolo- 
gist chooses characters from Shakspeare, distin- 
guished by some prominent moral disposition. He 
frames a fictitious description of a cranial develop- 
ment corresponding to the character as depicted by 
the dramatist — this he delivers to another phreno- 
logist, and calls on him to pronounce upon the dis- 
positions of the person to whom this development 
belongs, as if it were drawn from the head of an 
acquaintance; the latter accordingly draws up a cha- 
racter which does bear a certain resemblance to that 
of lago, or whoever else was chosen from among the 
dramatis personse of Shakspeare. The first phreno- 
logist-holds up his hands in wonder — a second 
Daniel is come to judgment ! This is an experi- 
mentum crucis in evidence of the truth of phreno-^ 
logy ; and the public are straightway called in to 
witness the same irrefragable demonstration of the 
infallibility of the phrenological faith. The con- 
clusion is worthy of a Professor of Palmistry. There 
is no need to turn to the idola of Bacon, or yet to 
the ^' Barbara celarent^^ to detect the fallacy here ; 
it stares us in the face. Where did the first phre- 
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nologist find the matariab for the devdopment of 
lago's sknll ? Nowhete surdy but in the catalogue 
of the organs ? Where did the second phrenologist 
find the materials for lago's diaracter — ^where but 
in the same catalogue ? In this catalogue the fiuniU 
ties are set down opposite to the organs. The 
thing to be proved is the accuracy of the catalogue. 
The first phrenol^ist picks out a few organs, and 
hands the list of them to the second — ^he, wonder* 
ful man that he is> is able to read off fi*om the ca- 
talogue the corresponding faculties — and diis feat 
is gravely put forward as establishing the correct^ 
ness of the catalogue; 

To pass fi*om such shallow sophistry, we have now 
to consider what weight is due to the inductive evi- 
dence in favour of phrenoli^, as laid down by its 
more authoritative supporters. It was before no- 
ticed that the first discovery of the organs and fa- 
culties, and the alleged cumulative evidence in sup- 
Tport of the discovery, are drawn from the observa- 
tion of an imusual extension of the dimensions of 
the skull, at some definite spot, in those individuals 
who are distinguished beyond their fellow-men for 
some particular mental operation. We may add 
to this, that some assistance in the original determi- 
nation of the places of the organs, as well as in the 
after confirmation of the dedsion, has been drawn 
finom the supposed correspondence in development 
between the skulls of c^ain inferior animals, and 
those parts of thie human skull, alleged to be the 
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seats of such faculties or powers as they possess in 
common with men. 

In reading the history of the first discovery of the 
organs and faculties by Grail, a sober mind cannot 
help being forcibly struck with the impression, tiiat 
here is a man of playful fancy indulging his peculiar 
bent in the physiognomy of the hedd on grounds a 
littie more solid, indeed, than those on which men 
are accustomed to build casdes, towers, and cities 
<out of the clouds, or to see familiar scenes in a 
cheerful fire ; but still that it is fimcy with some- 
thing more of a method in it. 

Whatever may finally turn out to be the opinion 
of philosophers on this point, it' is not to be lost 
sight of at present, either by phrenologists them- 
selves, if they wish to take the most effectual steps 
for the propagation of their tenets, or by their op- 
ponents, if they are desirous of applying judiciously 
to the same the tests of philosophic truth, that sys- 
tems of opinions, as extensive as phrenology em- 
braces, have been framed, believed, and propagated 
with as much zeal and success; though in the end 
it has been discovered that neither the original evi- 
dence furnished by the inventor, nor the confirma- 
tory parts, added by the devoted exertions of hun- 
dreds of disciples, have had any other foundation 
than the vivid workings of fancy on a small sprink- 
ling of &cts. The inventor of a system is not to 
be trusted in the exposition of the facts of the case 
without the most rigid surveillance ; still le^ is the 
ardent partizan to be relied on, when he crowds his 

B 
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pages with confinnatOEy evidence. If you reftise 
both, it may be asked, who then are we to belioTe ? 
That question implies that it is necessary that we 
should decide, on the instant, whether phrenology 
be true or unfounded. There is no such necessity 
in the world of science ; a patience of ignorance 
being one of the chief elements of the philosophic 
character ; a determination to abide unweariedly 
that fulness of time, when truth shall unfold ijtself. 
Now, there cannot be conceived a subject in which 
such patience is more requisite than phrenology. A 
thousand probable sources of error beset it on every 
side. It professes to solve a mystery, and offers at 
once abundant food to our cause-seeking propen- 
sity, — ^two properties which the history of mankind 
teaches us to have belonged pre-eminently to almost 
all the false views which have made the most rapid 
progress, and obtained the greatest currency among 
men. It is a subject of vast extent, too great to be 
investigated within any moderate limits of time, in- 
cluding, as it does, all that relates to the sentient, 
the intellectual, and the moral nature of man, or 
the entire sciences of metaphysics and morals. Nor 
does it limit itself, like these sciences, to the mere 
indication of the general laws under which intel- 
lectual, and moral phenomena take place in the 
minds of all ; but professes to explain the origin of 
individual differences of character, both intellectual 
and moral ; or instead of being studied, like meta- 
physics, by reflection on the subjects of our own 
consciousness, it sends us abroad into the world to 
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scrutinize the dispositions of the individuals to be 
met with in society ; to dive into their secret thoughts ; 
to grope out the most concealed parts of their cha- 
racters, and then to compare what we have learned 
on these points with the contour and configuration 
of their skulls. If it be easy to measure the di- 
mensions of the skull, is there no difficulty, no 
chance of error in estimating men's dispositions and 
characters ? Or is it not true that there is no case 
in which so many palpable errors are. daily com- 
mitted by men as in the estimate of the character 
of their associates and contemporaries ? But if it 
be difficult to estimate exactly the characters even 
of those widi whom we live in frequent intercourse ; 
is it found more easy for a man to take an unbiassed 
account of his own character ? Or is it not acknow- 
ledged on every hand that there is nothing of which 
men are so grossly ignorant as of the knowledge 
of self; and yet a great part o£ the evidence in fa- 
vour of phrenology, in those cases where the tests 
are most accurately applied, depends upon the re- 
port given by the individual, whose head is subjected 
to examination, as to his own powers, dispositions, 
and sentiments. No one who reflects upon the diffi*^ 
culty will seriously say that a man is a competent 
witness of the degree in which he possesses those 
faculties, or that his report can have that justness 
and exactitude which are required in serious in- 
quiries to shew, as an evidence, of the truth of phre- 
nology, their correspondence with the development 
of his head. 
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When, then, we consider the numerous sources 
of error which cannot but arise from those several 
causes, we shall be inclined to pause before giving 
our implidt assent to phrenology, or admitting that 
its oondusions are the result of a rigid induction 
from observed facts. These difficulties are inhe- 
rent in the very nature of the subject, and altoge- 
ther inseparable from liie prosecution of it, so that 
nothing but length of time can be expected to over- 
come them. 

But besides those sources of error, which spring 
from the very nature of the inquiries in which phre- 
nology embarks, there are others which flow at pre- 
sent from the novelty of the subject, the hostility 
which it has provoked, and the sfHrit of partizanship 
which has been, in consequence, engendered in its 
bdialf. No system of philosophic opinions was 
ever matured into truth under such a warfare of 
attack and defence as phrenology has been hitherto 
exposed to. The spirit of truth flies flrom violence, 
and is in vain courted to return till the acrimony 
of abuse and mutual recrimination is laid aside, and 
the contendingparties are content to exchange their 
tone of defiance for the calm and sober intercourse 
of philosophic disputation*^ The debate between 
the phrenologists and anti-j^irenologists has hitherto 
faiome more the aspect of a political contest than 
that of a rational inquiry into scientific truth. It 
almost reminds us of the disputes between the Uni- 
versalists and Realists, when kings and armies were 
ranged on opposite sides of the question, and the 
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penalty of death was sometimes the lot of the vait- 
quished. We have not» indeed, seen bloodshed or 
the actual warfare of brute force employed in thid 
contest ; but the means employed on either side 
have been hardly better fitted to fiirther the cause 
of truth, . than the event of a batde»fidd. Indiscri*' 
minate assemblages of people, and the rhetorical 
and exaggerated statemeiits which must be addressed 
to them^ or into which they will convert whatever 
is addressed to them, are much more available fop 
gaining a political object by a^tation^ than for set- 
tling the truth of numerous intripaDe questions de* 

' pending for their solution on a«nice observation of 
facts. When we consider the violence with which 
phrenology was assailed on its first appearance, 
we cannot, perhaps, justly blame its supporters for 
forming themselves, for mutual support into asso- 
ciations and societies, and encouraging the public 
to join them ; yet it surely will not be denied that 
such societies, however well adapted to serve the 
iqpirit of propagandism, must prove fertile nurseries 
of error in all that concerns the investigation of 

. moral and metaphysical truth. The exaggeration 
or the suppresdon of &cts and errors^ of infcarence 
to which the hmnan mind, witiiout any imputation 
on its veracity, becomes so prone under the influ-^ 
ence of preconceived opinion, run small risk of 
being detected and exposed m an assembly composed 
of men sworn to one fidth, combined tc^ether for tiae 
express purpose of spreading and defendmg thai 
faith, and taught to regard, not the discovery of 
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truth, but a triumph over their opponents as the 
great object of their exertions. In such an assem*- 
bly» to doubt or to hesitate with respect to any one 
article of that &ith which the great apostleis of the 
doctrine inculcate, must be looked upon as a species 
of infidelity to be shunned as a crime. We have 
do hesitation, then, in setting down phrenological so- 
cieties among the causes detrimental to the pro- 
gress ci phrenology, if it be in reality a well founded 
doctrine. 

We are compelled, then, to distrust the conclu- 
sions of phrenology^ not because there is any thing 
in the principles on which it is founded at vari- 
ance with the soundest physiology, or because the 
mode of investigation, practised by its supporters, 
is incapable d verification, but because, while the 
fiicts on which it is alleged to rest are of a decq>- 
tive nature, and of very difficult determination with- 
out the nicest possible observation ; the subject up 
to the present time has been prosecuted under cir- 
cumstances extremely;unfavourable to the establish- 
ment of any description of philosophic truth. 

The questions connected with the function of 
the brain bearing on this subject, which time alone 
can decide, and it may be that but a few years will be 
required for the purpose, may be stated within a 
narrow compass. Physiology is most probably al- 
ready on the point of determining whether one of 
the leading principles of phrenology be well or ill 
founded, that is, whether the brain, which it acknow-' 
ledges to be the general seat of intellect, volitbn, 
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desire^ emotion, passion, act as one organ in these 
several states, or be composed of a plurality of part^ 
each endowed with a distinct mode .of mental action, 
such as shall exhaust these its more general attri- 
butes. If we obtain this information from Physio* 
logy, its effect may either be the confirmation of the 
present system as founded by Gall in all its essen- 
tial parts, or, what is by no means unlikely, it may 
shew a necessity for an entire remodelling of that 
system. 

While, however, physiology may possess the 
means of determining this great principle on grounds 
peculiarly its own, it is by no means proper that 
the cultivators of that science should refuse to in- 
vestigate the same point by the kind of evidence 
which phr^niology employs. Men trained in tlie 
severe pursuits of physiology are more competent 
to the task of nice observation of this kind than 
most of those who have hitherto engaged in it ; and 
if they begin their observations with a total distrust 
of all that has hitherto been done, admitting nothing 
but upon repeated evidence, and guarding carefully 
against the besetting sin of over-haste to rear a sys- 
tem, while they keep themselves free from the tram- 
niels of partizanship and the obligation of allegiance 
to associations, and bring the fruit of their labours 
before the established scientific bodies, composed of 
men free to detect every unguarded assumption, 
we shall not long remiun in doubt whether phreno- 
logy is to triumph or to be sent to repose with the 
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countless hypotheses whidi have^ for a short season, 
amused or perplexed the minds of men* 

One important description of evidence for the 
confirqaation or refutation of the doctrihes of pHre* 
nology of which its supporters profess to avail th^m-' 
selves, but of which they have hitherto mad^ very 
little use is, in particular, open to phj^siologists, 
namely, the comparison of the Cranial development 
Qf the inferior animals with the state of their facul* 
ties. The use phrenologists have hitherto made of 
this kind of observation serves rather to make us 
distrust their conclusions than to confess the accu- 
racy of them. There is nothing to be found in 
their writings like a connected series of observations 
bearing upon the subject ^ it would seem, indeed, as 
if they never resorted to the lower tribes of animals, 
but to bring some isolated case to back a weak 
point in their system. Yimont, it is true, has pub- 
lished a book on Human and Comparatiye Phre- 
nology, but the importance of his observations is by 
no means commensurate with the size and expense, 
of his work. 

These remarks on the doctrines of phrenology 
we must now bripg to a close, as they have been 
extended to as great a length as their incident^ 
connexion with the sul^ect of this treatise can 
claim. Nor, indeed, had our space permitted, 
woidd it have been, of much utility to ^xt^pd ov^ 
attention to any det^ed examination of the parti- 
cular evidence on which the establishn^eji^ pf e^u^h 
organ and corres^nding faculty is believed to rest. 
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It is impossible to disprove alleged facts, however 
little foundation they may actually possess. We 
can but examine the testimony in their &vour, and 
pronounce on general grounds, as has been already 
done in regard to the whole system collectively, 
how far it seems entitled to credit. 

Whatever is to be the fete of phrenology, we 
cannot but anticipate that a new period in its his- 
tory is about to open-; that i^ that it will in future 
be treated as a rational hypothesis, the grounds of 
which deserve to be examined with a calm and de- 
liberate attention. Witliout such a calm and de- 
liberate attention, the difficulties which we have 
shewn to beset the subject so thickly from its own 
inherent nature, whether we look to the chance of 
establishing it as a system of truth, or of refuting 
it as 'a delusion, cannot possibly be overcome. But 
many reasons concur to lead us to the belief, that 
the tests of truth and of error will be applied to 
this system, before much time elapses, with far 
greater efficiency than in the past period of its ex- 
istence. The extraneous sources of error and diffi^ 
culty must fast disappear. It has gone through the 
fierce ordeal of animosity to which a new doctrine, 
interfering largely with established opinions, is al- 
ways subjected ; but this animosity cannot last for 
ever, — i^ is already on the decline, and must soon 
give way, on the part of the world of science, to a 
desire to investigate dispassionately an hypothesis 
which offers so large a field of interesting inquiry. 
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CHAPTER XL 



OF ttSASON IN ANIMALS. 



Now, as it is to sensation, distinct from thought, 
that we have ascribed all the motions of organized 
beings, properly called instinctive, so it is to the 
head of thought — the last and noblest function of 
such beings — ^that we must refer all those distin- 
guished by the name of rational. 

Of such motions as these, in plants, we have no 
unequivocal indications ; and it seems probable 
that the highest source of motion in them is in- 
stinct, the highest function sensation. 

And, that the same is the case also with quite the 
lowest tribes of animals, can hardly be dbubted. 
The corallines betray no evidences whatever of any 
function approaching to thought, and its exercise 
Js very questionable in most other zoophytes. But 
in insects in general, motions excited by this func- 
tion are sufficiently obvious, and in some of them 
exceedingly striking. Thus, though it is from in- 
stinct probably that the ant hoards up grain, is it 
not from reason that she bites off the germinating 
part of it, if it have ever sprouted on her hands ? 
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and, though it is probably from instinct that the 
spider constructs her web, is it not from reason 
that she refrains from seizing a fly upon it, if she 
observe at the same time an enemy to be dreaded. 
The story also related by Darwin, and so frequent- 
ly repeated since, seems to us quite conclusive in 
&vour Off the reason of some insects. A wasp had 
caught a fly, almost as big as herself, with which 
she attempted in vain to rise in the air. Conclud-^ 
ing that the weight of her prey was the impediment, 
she alighted, and sawed off the head and tail, be- 
fore she again took to flight. The weight was noW 
no obstacle to her progress, but she had not calcu-^ 
lated upon the wind catching the wings of her vic« 
tim, and thus retarding her ; which, however, she 
no sooner observed to be the case, than she again 
alighted, and, having deliberately removed first one 
wing and then the other, carried it off triumphant-* 
ly to her nest ! 

Many facts analogous to these are on record; 
M. Ckissigny saw, in the Isle of France, a sphege at- 
tempt to dri^ a dead cockroach into its hole, which 
was too big to enter it. Afler several ineflectual 
attempts, the animal reduced the size of its prey by 
biting off its elytra and legs, and then easily effect- 
ed his purpose. — {Reaum* vi. 283). That insects 
gain knowledge from ea^perienee, is proved by Huber, 
(Linnean Transactions, vol. vi.), who states, that 
he has seen large humble bees when unable, from 
the size of their head and thorax, to reach the bot- 
tom of the long tubes of the flowers of beans, go 
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directly to the alyXf pierce it as wdl as the tube 
with the exterior homy parts of their pfoboscis, and 
then insert their proboscis itself into the orifice and 
abstract the honey. Kirby and Spence noticed 
holes at the base of the long nectaries of Aguilegia 
vulgaris, and attributed them to the same agency ; 
and, to use their words, ^^ from these statemaits it 
seems evident, that the larger bees did not pierce 
the bottoms of the flowers until they had' ascertain* 
ed by trial that they could not readi the nectar 
from the top ; but that, having once ascertained by 
experi^ce that the flowers of beans are too strait 
to admit them, they then, without further attempt^ 
in the ordinary way, pierced the bottoms of all the 
flowers which they wished to rifle of their contents.* 
— (Eniomoloff^, ii. 522). Petit- Thouars observed 
the same flict with regard to other flowers.— • 
(Nouveau Btdletin des Sciences^ i. 45). 

That insects communicate and receive informa- 
tion, is fully proved by every historian of the ant 
and the hive-bee. Kalm relates (Travels in North 
AmericOy i. 239)) that the celebrated Dr Franklin 
told him that, having placed a pot containing trea* 
de in a closet infested with ants, these insects 
found their way into it, and were feasting very 
heartily when he discovered them. He then 
riiook them out and suspended the pot by a string 
firom the ceiling. By chance one ant remained, 
which, afler eating its fill, with some difficulty 
found its tray up the string, and thence, reaching 
the ceiliilg, escaped by the wall to its nest. In 
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less than half an hour a great company of ants sal* 
Ued out of their hole,, climbed the ceiling, crept 
along the string into the pot, and began to eat 
again. This they contmutid until the treacle wa» 
all consumed, one. swarm running up the string 
while anotlier passed down. That one ant must 
have communicated the -situation of the pot to its 
comrades, and guided them to it by the only road 
by which it was accessible. 

But it is principally in the several tribes of ver- 
tebrate animals, that, we observe all the same intel- 
lectual faculties — differing only in degree — and all 
the same propensities, which display themselves in 
man. They learn by expmence to procure the 
aliment destined for their nourishment, to put in 
practice the means proper for their own preserva- 
tion and that of their young, to combine together, 
not only habitually, but in cases of sudden emer- 
gency, and to r^ulate t^ir conduct in general 
according to circumstances, and they may be arti- 
£cia]ly iosti^ucted in some things almost a& readily 
as a chUd. Thus,, aldioogh in their selection, each 
of. its Qwnpeculiar ki^idof food, they are guided pro- 
bably rby instinct, alone, it is not unfirequently rea- 
son which directs.them how toprocure it. A crow, 
for eka;nple,' has been observed after having caught 
a ^hjell-fish, the covering of. which she could not 
break, to rise with it into the. air, and, dropping it 
from on high upon a stone, to make an easy prey 
afterwards upon the meat which it contained ; and 
.we all know the story of the poeti^schylus, whose 
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death is said to have been occasioned by an eagle 
having in this manner dropped a tortoise on his 
bald head, which she had mistaken for a rod^ Dr 
Fleming bears witness to this fact in the history of 
birds, with some important additions. *^ Thus, for 
example," he says, " we have seen the hooded-crow 
in Zetland, when feeding on the testaceous mol- 
lusca, able to break some of the tenderest kinds by 
means of its bill aided in some cases by beating 
them against a stone ; but as some of the larger 
shells, such as the buckie and the whelk, cannot 
be broken by such means, it employs another me- 
thod, by which, in consequence of applying foreign 
power, it accomplishes its object. Seizing the shell 
with its claws it mounts up into the air, and then 
loosing its hold, causes the shell to fall among stones 
(in preference to the sand or the soil on the ground) 
that it may be broken and give easier access to the 
contained animals. Should the first attempt &il, a 
second or third is tried, with this difference, that the 
crow rises higher in the air in order to increase the 
power of the faU, and more effectually remove the 
barrier to the contained morsel. On such occasions 
we have seen a stronger bird remain an apparently 
inattentive spectator of the process of breaking the 
shell, but coming to the spot with astonishing keen- 
ness when the efforts of its neighbour had been 
success^l, in order to share in die spoil. (PhUo- 
9ophy of Zoology y i. 231.) 

The common throstle (Turdui musicus) adopts 
the same method to break the shells of Turbo lit* 
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ioreus and Trochus conuloides. These birds are 
well known to feed on snails, fracturing their brit- 
tle shells by taking them in their beaks and knock- 
ing them against a stone. Periwinkles, however, 
require considerable force to break their shells, and 
the bird effects its purpose by letting them fall 
from some height on the hard stones^ This is only 
one remove — and it is a remove perhaps rather in 
favour of the birds — ^from the well known practice 
of the monkey, which, when its teeth are inade- 
quate to crack a nut, uses a stone for the purpose. 
Although perhaps the following passage, which we 
translate from the French as quoted by Dugald 
Stewart from Bailly, the author of VHistoire de 
VAstrofiomiey gives it perhaps in fiivour of the 
monkey. '^ One of my friends, a man of intelli- 
gence and veracity, communicated to me two facts 
witnessed by himself. He had a very sagacious 
ape ; he amused himself with giving the animal 
nuts, of which it was very fond, but as he threw 
them down at some distance, the f^, confined by 
his chain, could not reach them; after many efforts 
ineffectual to any purpose but that of whetting his 
invention, the ape seeing a servant pass with a nap- 
kin, under his arm, snatched the napkin and made 
use of it to reach the nuts and bring them towards 
him. To break the nuts required a new exertion 
of ingenuity; this he accomplished by placing 
the nut on the ground and letting a stone or pebble 
fall from a height sufficient to break it. You remark 
that without the benefit of Galileo's knowledge of 
the laws of falling bodies, the ape had observed the 
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force iM^iicb such bodies acquire in their descent. 
-This plan, however, did not succeed on every occa- 
sion. One day it had rained, the ground was soft, 
the nut sunk into it so as to prevent the stone from 
taking effect What contrivance does the ape fidl 
on ? He looked about for a tile, set the nut upon 
it, and letting the stone fall he broke it without any 
£irther difficulty.^ (DUcours et Memoires par 
VAutem de VHistoire de I'Astronomie/' Paris 1796, 
tense ii« p. 126.) 

Instinct, or the mere sensation of a want, could 
never have suggestftd devices, like these, implying, 
a& they do, at once attention to the eflfects of the 
concussion of a brittle and an unyielding substance, 
and the influence of height on gravitation in in- 
creasing this concussion ; memory of such previous 
experience; comparison between substances of 
different degrees of consistence and between dif- 
ferent heights ; judgment in selecting a particular 
substance and height best adi^tedfor the purpose ; 
and REASON in concluding that what had happened 
before under certain conditions wouldhappen again. 
Further,, although all animals jare .by instinctprompt- 
ed to selfipresepration, itis.often reason which sug- 
gests to them where danger is to be apprehended, 
and how it is to be avoided. Thus it is well known 
that a scarcely fledged bird allows itself without 
any apprehension to be approached by boys, of 
whom she is soon taught by experience to stand in 
deadly fear; and it has been frequently noticed, 
that all the brute inhabitants of a district^ on. its 
first discovery by man, are generally perfectly fear-^ 
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less of him, and only come gradually to regard him 
as an enemy. All the elements of thought are here 
likewise obviously put into requisition. And in 
avoiding apprehended dangers either to themselves 
or offspring, what intelligence is frequently display- 
ed by the inferior animals! What teaches tlie 
pigeon to remain on her perch when an eagle is at 
hand, but a reasonable persuasion of security, 
founded on the observation that it is only or chiefly 
when on the wing that the members of her tribe 
are clutched by the noble bird ; and what instructs 
the hare to squat on the approach of the greyhound, 
but a reasonable conviction, founded on experience, 
that her safety depends rather on concealment than 
on speed ? Why does she also abstain in general 
firom feeding near home, and, when the snow is on 
the ground, refrain from stirring out as long as 
possible, except from the apprehension that the de- 
vastation which she might produce in the former 
case, and her footsteps in the latter, would betray 
her hiding-place? An experienced deer, more- 
over, knows how to elude the hunter by innumera- 
ble feints ; and the tricks of an old fox, both in at- 
taining his prey and avoiding the snares set for 
him, are often so ingenious as to have rendered the 
term emblematical of a cunning fellow. Again, it 
is from instinct that birds build their nests, but it 
is from reason that they make them inaccessible if 
they have ever had their eggs stolen ; and accord- 
ingly, certain tribes, which, under ordinary circum- 
stances, construct their nests directly among the 

s 
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These actions are not instinctive but rational. 
Witness the eflPects of his reasoning powers — ^his 
thinking faculties — ^in lessening the dangers of the 
winter storm, and mitigating the rigours of an un- 
genial climate. We allude to the dogs of St Bernard ;, 
their history is well known, and surely it is not in- 
stinct that sends them on their errands of huma- 
nity ; it is not instinct that prompts them, when 
the sky is dark and clouded, and the winds howl, 
and the saow swirls through the freezing air, to 
leave their warm and cheering lair before the con-, 
vent fire to seek the hapless passengers exposed to 
all the dangers of the moimtain pass. It is not in- 
stinct that teaches them, when they find an un- 
happy wanderer sleeping beneath some thundering 
avalanche, a sleep which promises to wake him in 



which the conversation of that extraordinary man was so re- j 

markably embued. ^ Man," said he, *^ is the God of the dog. J 

I^e knows no other; he can understand no other; — and see 
how he worships him 1 With what reTerence he couches at 
his feet ; with what loya he &wns upon him ; with what de. 
pendence he looks up to him ; and with what cheerful alacritjr 
he obeys him. His whole soul (? mind) is wrapped up in his 
God ; all the powers and faculties of his nature are devoted to 
his service ; and these powers and faculties are ennobled by tiie 
intercourse. Divines tell us that it ought just to be so with 
(he Christian ; but the dog puts the Chrutian to shame." — 
« The truth of these remarks," adds the Rev. Doctor, ^ which 
fortably struck me at the time, have since been verified by expe- 
rience ; and often have events occurred which, while they re- 
minded me that ^ man is the God of the dog,' have forced from, 
me the humiliating confession, that * the dog- puts the Chris, 
tiaiirto shame.'" 
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eternity, to set up a continued hoarse and solemn 
bark, and thus to bring the watchful monks to their 
assistance. We grant it is instinct which enables 
them to smell the perishing traveller ten aiid somei- 
times fifteen feet beneath the snow ; but we hold 
it is reason that sends them on the search, and 
makes them give notice to their pious masters of 
the discovery they have made. It may be said 
jthey are trained to this ; be it so : but an animal, 
be it man or brute, is rational in proportion as he 
is educatable. Captain Brown, in his anecdotes of 
dogs, has detailed many of the shepherd's collie, 
where wisdom little shoi^t of human has been dis<- 
played in the extrication of their masters from dant 
gers to which the inhabitants of mountainous diSr 
tricts are peculiarly exposed. But we must refer 
our reader to that gentleman's very entertaining 
and instructive work. 

There are few pictures more beautiful to the re^^ 
iiective mind than the care and intelligence with 
which the dog will lead hiis blind master. Faber, 
in his '^ Exposition des Animatix de la Nouvelle 
Espagne^ as quoted by Virey, has described at 
great length the sagacity which the animal upon 
these occasions exhibits ; and ievr who reside in 
the great cities of Europe can have failed to ob^- 
serve it. The dog leads the beggar from his home 
in the morning to the spot where he is to solicit cha^ 
rity, guiding him by the most direct route, and, 
with the greatest anxiety, avoiding obstacles, such 
as broken pavements and heaps of rubbish, over 
which he might stumble ; in the evening, with the 
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aame care, he is conducted td hig home^ where the 
&idifiil guide receives, a» a recom|)en9e fer his fi- 
delity, a fkw morsels of bread; f)f«quently unwilling- 
ly doled out, andf too often embittered with blowi^ 
and' imprecations. But what of this ? aflection L» 
stronger than die recollection of injury ; he licks 
&e h«id that has beaten hini,^-ayenges himself by- 
new proofs of inviolable attachment, — and, with the 
(My morning, recommences his labomr of love. 
Dogs are known thus to guide their masters to 
houses where they are accustomed to receive alms 
on certain days, there to lie down at their feet to 
rest, and not to move till some gratuity has been 
bestowed. In Rome beggars are thus led to 
diurcfaes in die suburbs, often miles ftom their re- 
sidences, where they count their beads> utter a few 
paternosters, and receive a small piece of money, 
which is no sooner bestowed than up jumps the 
dog and proceeds upon his pilgrimage. <* I have 
seen,^ says Faber, and die same may be often 
seen, ** not without pleasure and surprise, that 
when a few small pieces of coin were dirown to a 
blind singer in die street, his dog would pick them 
all up and {dace them in the litde cap or box held 
in his master's hand ; if bread be dirown, he col- 
lected it in the same way, and padendy waiting 
until his due share was presented to him to satisfy 
die cravings of hunger.'^ Although it is fiar from 
our intention to multiply exan^les of die reascxiing 
powers of animals, yet we shall detail a few diat 
bear illustratively upon our subject. A fHend of 
ours shooting upon die Everingham estate in York- 
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«lure, lost ft sifet of seals by the breaking of the chain 
by which they were appended to \m watch. He 
recollected to have observed them on his person, 
when in a large field of turnips, nearly a mile 
fronk the spot where he then stood. He called 
a very intelligent retriever that was with him; 
he shewed hind the broken chain, and compared 
it with the chain and seals of another gentle* 
man present. Sidiway understood what had occur*- 
red ; hui:rying off and retracing his steps, he found 
the lost seals in the turnip field, and brought them 
to his nyister. The same gentleman, when he shot 
a hare early in the d&y and was unwilHng to carry 
it, always left it in sotne secure nook, shewing it to 
the dog, who, on returning in the evehingy woMd, 
wheii desired, go and bring it hofne. A volume of 
well authenticated aiiecdotes of this kind might be 
laid before the inquiring reader ; we shall detail 
one more. Two gentlemen started early firom In-, 
yerleithen to fish; they were accompanied bya- 
favourite retriever, and walked for some mDes up 
the Tweed before they began to cast their lines; 
Arrived at their ground, one of the party discover 
ed he had lost his fiies ; he called his dog, shewed 
him a similar book belonging to his companion, and 
desired him to seek its fellow. OflP went Can, and, 
in less than half an hour, returned with the book. 

If farther proof is wanted, it is related that at a 
convent in France twenty paupers were served 
with cUnner at a certain hour every day. A dog 
belonging to the establishment did not fail to be 
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present at this regale to receive the odds and ends 
which were now and then thrown down to him. 
The giiests, however^ were poor an4 hungry, and 
of course not very wasteful, so that their pensioner 
did little more than scent the feast of which he 
would fain have partaken. The portions were 
served out by a person at the ringing of a bell, and 
delivered out by means of what in religious houses 
is called a taury which is a machine like the section 
of a cask, that, by turning round upon a pivot, ex- 
hibits whatever is placed on the concave side, with* 
out discovering the person who moves it. One 
day this dog, who had only received a few scraps* 
waited till the paupers had retired, took the rope 
in his mouth, and rang the bell. His stratagem 
succeeded. He repeated it the next day with the 
same good fortune. At length the cook finding 
that twenty-one portions were given out instead of 
twenty, was determined to discover thp trick, Jq 
doing which he had no great difficulty ; for lying 
perdtiy and noticing the paupers as they came in 
with great regularity for theur different portions^ 
and seeing there was no intruder except the dog, 
he began to suspect the real truth, which he was 
confirmed in when he saw the dog wait with grea^ 
deliberation till the visitors were all gone and then 
pull the bell. The matter was related to the com* 
paucity, and to reward him for his ingenuity, he 
was permitted to ring the bell every day for hi^ 
dinner, when a mess of broken victuals was pur* 
posely served out to him. (Dibdin^s Obwrvatioru 
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in a Tour through England.) We are acquainted 
with an instance somewhat analogous to this : A 
gentleman visiting a friend^ always left his dog, a 
fine Newfoundland, at the gate. The animal was 
very anxious to follow his master but never jEdlowed 
to do so ; at length observing that on pulliDg the 
bell the gate was invariably opened, he managed to 
do so for himself, the domestic answered the sum- 
mons, and in leapt the dog. 

The attachment of the dog to his master is in- 
violable, even in death ; to save him he wiU plunge 
unhesitatingly into the angry flood, and mourning 
his loss, he will die of sorrow and of hunger upon 
his tomb. Virey mentions a dog who was seen by 
thousands in Paris howling on a piece of ice upon 
the Seine, irom which his master had fallen and 
sunk amid the waters. Nothing could win him 
from his post of heroic fidelity and devotion ; there 
he remained for three days and two nights whep a 
thaw commenced and he sunk near the spot where 
the master he regretted with so much constancy 
had been seen to disappear. There are many iif- 
fecting stories of a similar character. Danie} 
{Field SportSf ii. 499) tells of a spaniel who, durr 
ing the last stage of consumption which carried his 
master to the grave, unweariedly attended the foot 
of his bed ; when he died the dog would not quit 
the body, but lay upon the bed by its side* It was 
with difficulty he was tempted to eat any food ; 
and, although carried to the house of a friend, and 
caressed with all the tenderness so fond an attach- 
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ment naturally excited, he took every opportunity 
to steal back to the room where his master had ex- 
pired and where he would remain for hours. From 
thence, for fourteen days, he constantly visited the 
grave, at the end of which time he died-^May we 
not say of a broken heart Y 

The story of Boswell is not imaginary, for many 
instances might be adduced where criminals have 
been discovered and brought to justice through the 
agency of a dog. It cannot be to simple instinct 
that these actions are to be referred ; on the con- 
trary, the candid and unprejudiced reader must 
allow that tJiey are the result of very extended and 
complex processes of reason — a reason difiering 
£rom tliat possessed by man not in kind but merely 
in degree. 

The manifostajdon of reason in dogs has been so 
connderable, that some writers have been induced, 
in the spirit of human pride and audacity, to ascribe 
these actions, not to reason, but to a particular in- 
terposition of Divine Providence. Of this nature 
Mr Kirby, in his interesting but very unequal work, 
theBridgewater Treatise, on the history, habits, and 
instincts of animals, conceives to be the account 
giv^i by Mr French {ZiooL Joum, i. ?•) of Sir H. 
Lee's dog, which saved its master's Hfe by taking 
and maintaining its station, which it had never done 
before, under his bed ; and also the instance related 
by Beattie, which we repeat at length : — A gentle- 
man named Irvine was crossing the Dee near Aber- 
deen, then frozen over, the ice gave way about the 
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middle of the river and he sunk ; but having a gun in 
his hand, he supported himself by pladngitacroBs the 
opening in the ice through which hefdl. His dog 
used many fruitless efforts tosavehismaster^and then 
ran to a neighbouring village, where he saw a man, 
and with most ngnificant gestures pulled him by 
the coat and prevailed upon him to follow hinu 
The man arrived at the spot in time to save the 
gentleman's life. *^ These cases are remarkable,* 
says the reverend author, ** but they do not appear 
to belong to instinct, but ruiher to the doctrine tf 
a particular Providence/* It is certainly not to 
instinct that the above quoted rational actions can 
be referred — which, however, we would observe, are 
not more remarkable than many odlers which the 
same animals are known to practise, ibr the acquire-^ 
ment of an end totally unconnected either witii the 
prevention of a calamity or the production of a 
benefit, and in which no particular providence could 
for a moment be supposed to exert its influence. 
Many we have alluded to bear upon this, as stifl 
more so does the following, which Dr Hancock 
quotes from Dr Abel's Lectures on Phrenology. 
*^ The dog, a Newfoundland, was of a generous and 
noble disposition, and when he lefi his master^s 
house was often assailed by a number of little noisy 
d<^ in the street. He usually passed them with 
apparent unconcern, as if they were beneath his 
notice ; but one little cur was particularly trouble- 
some, and at length carried his petulance so far as 
to bite the Newfoundland dog in the back of his 
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foot This prored to be a step in wanton abuse 
and insult beyond what was to be patiently endured, 
and he instantly turned round, ran after the offender, 
and seized him by the skin of his back ; in this 
way he carried him to the quay, and holding 
him for some time over the water, at length dropped 
him into it. He did not seem, however, to design 
that the culprit should be punished capitally, and 
he waited a little while till the poor animal, who 
was unused to that element, was not only well 
ducked but near sinking, when he plunged in and 
brought him safe to land/* 

Is any " Divine interposition " to be supposed in 
the following anecdote, which we give as we receiv- 
fed it from our reverend friend Dr Duncan, one of 
the parish ministers of Dumfries : — 

One evening in spring, many years ago, the in-i- 
mates of a farm-house near Gatehouse^of-Fleet 
were alarmed by a loud screaming and knocking at 
the kitchen door, accompanied by the flapping of 
wings. On going to ascertain the cause, the ser- 
vants discovered a gander in violent agitation, which 
instantly setoff in the direction of the goose-house, 
at the same time shewing by very significant ges- 
tures that he wished to be followed. No sooner 
had the place been entered than the cause of the 
commotion became evident. A felon polecat rush- 
ed out at the door, and on a nest witliin, covering 
a brood of young goslings, sat the body of a slaugh- 
tered goose. The affectionate mother had gene- 
rously maintained her post at the expense of her 
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life, rather than abandon her little ones to her 
ravenous asiSailant. 

We have shortly alluded to this subject in our 
eighth chapter; and, at any rate, this is not the 
place to discuss so unprofitable a doctrine as Mr 
Kirby advocates. The Christian will readily ac- 
knowledge, not only the omnipresence, but the om- 
niscience of God, and confess that not a sparrow 
falls without his knowledge and permission ; but 
whether at times he does, as He did of old, before 
the Christian dispensation, forsake the general laws 
by which he rules and acts in order to adapt them 
to particular circumstances, we do not believe, but 
certainly we will not pretend to decide, contenting 
ourselves with the humble confession, that ^' such 
knowledge is too wonderM for us — ^it is high, we 
cannot attain unto it." 

We may perhaps be permitted shortly to remark,, 
that the supporters of the doctrine in question lay 
great stress updn the fact, that a man has dreamed 
he would die upon a certain day, and thus been 
warned of his approaching fate ; that the day has 
come, and the dream been realized. But is this a 
particular providence of the Most High ? is it His 
voice speaking amid the airy nothingness of a 
dream ? or is it not rather the effects of an imagi- 
nation unbridled by the restraints of reason — apar^ 
tial imbecility, the concomitant of the ** fine 
phrensy" of poesy ? Dark things may be done by 
our own fantastic persuasions, and belief will en- 
sure the miracles that it credits. The most potent 
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witcheries are less potent than fancy itself; and, aa 
we have somewhere seen remarked, Macbeth was 
a murderer not because the witches predicted, but 
because their prediction gave origin to the thought. 

Among mammals, another very intelligent ani* 
mal is the horse, of whom we shall mention one 
anecdote. 

Some years ago, when deep-drinking was in 
vogue, and landlords inhospitable who saw not their 
guests imder the table, a friend of ours possessed a 
horse very difficult to mount, and, when mounted, 
higlily impatient and irritable. When this gentle- 
man rode home at ti%ht &om a convivial meeting, 
his horse seemed conscious of the conation of his 
master ; he permitted himself to be backed with 
the greatest steadiness ; and, although at other 
times he would evince his disapprobation of the 
whip by viidently kicking, rearing, and running 
away, now neither whip nor spur would induce him 
to depart from the walk, or otherwise to shew his 
displeasure. On these occasions a person has come 
behiHd him and applied the whip ; for a moment 
his instinct would preponderate over his reason, 
and a disposition to resait to injury manifest itself. 
But it would be for a moment ; he scarcely lifted 
his leg from the ground to inflict the blow when it 
was quietiy replaced, ^' willing to wound but yet 
afraid to strike" lest his master should be injured 
by his petulance.* 

* He was tlie grand^oii of the Duke of HBiniltoa't celebrated 
^* Daintie Dasrie," and >like bit graiidtire brought up by the 
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It is mentioned in the London Magazine ofNa-* 
turfil History (vol. iv. p. 499*)r ^^ & young lamb 
was observed to be entangled among some briars, 
and it bad seemingly stroked for liberty imtil it 
was quite exhausted. Its mother was present, en* 
defkvouring with her head ' and feet to disentangle 
it. Afler having attempted in vain Jfor a long time 
to effect this purpose, hhe left it, and ran away 
baaing loudly' and dolefully. Thus she proceeded 
across three fields, until she came to a flock of 
sheep ; among them she tarried for about five mi- 
nutes, and left accompaiiied by a large ram 4liat 
had two powerful horns* They retomed speedily 
towards the poor lamb ; and, as sdon as they reteh- 
ed it, the ram immediately set about liberating it, 
which he did in a few minute, by dragging away 
the briars with his horns. '^ Now it may be asked,** 
continues the observer, ^< what analogy, even in the 

Iiatid, Hit mother dying three days after lie was foaled. He 
lived for the most part, wbile a colt, in the Htcheii of Qribton 
House, Dumfriesshire, a protege of the cook; sleeping in the 
^' peat neuk*' at night, and gamboling among the dogs during 
the day. These he always accompanied to the chase, and, like 
them, often made his way, rather an unwelcome guest, to dif. 
farent parts of the house. Till he was taken* up for breaking, 
he evinced the greatest docility, but, no sooner was a bit placed 
in his mouth and he found himself, restrained, than he tudied 
at the breaker, and pursued him into the kitchen and through 
other rooms, the man sought protection behind a door against 
which the horse violently kicked. He was broken, however, 
but became wild and vicious except on such occasions as we 
Ittve recotded. He afteYwai^ds went to* Waldhi^ren; where ha 
waa ctiebrkted for the attachment-he shewed to hismaiter. 
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remotest degree, had the actions mentioned in the 
above anecdote to the operations of instinct ? Was 
it an ' involuniary desire' that induced the sheep 
to endeavour to liberate her young one when she 
observed it imprisoned amongst the briars ? Was 
she urged by an * involuntary desire/ or did she 
act ' without motive or deliberation' when she ran 
across three large fields, and surmounted four strong 
thorn hedges in search of its relief, which, by these 
means, she must have known, or at least hoped, 
that she could obtain ? Did the ram act ^ without 
motive or deliberation' when he returned with her, 
of course according to her request, and affected 
what she desired ? Or is it not infinitely more pro- 
bable» is it not, indeed, indisputable, that these and 
a thousand actions of a similar nature, which are 
daily observable in our domesticated animals are 
^ perfectly firee/ are the ' result of volition, are, in 
short, neither more nor less than the operaticms of 
reason? 

The following instances, as quoted by Hancock, 
of the power of goats to accommodate their actions 
to new circumstances, imply the exercise of the 
reasoning faculty in no inconsiderable degree^ 
^^ Two goats grazing about the ramparts of Ply- 
mouth citadel, got down upon a narrow ledge of 
the rock, and one of them, advancing before the 
other, came to an angle where it was enabled to 
turn ; but, in its way back, met its companion, 
which produced a most perplexing dilemma, as it* 
was imposuble for them to get past each other. 
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Many persons saw them without bemg able to lend 
any assistance. After a considerable time one of 
the goats was observed to kneel down with great 
caution, and crouch as close as it could lie ; which 
was no sooner done than the other, with great dex- 
terity, walked over him, and both returned the way 
they came in perfect safety. And at Ardinglass, 
near Glenarm in Ireland, two goats, moving to- 
wards each other over a precipice a thousand feet 
high, were seen to extricate themselves from dan- 
ger by a similar expedient." 

In Rees's Cyclopaedia the following singular anec- 
dote of a cat is found : — ^' A lady had a tame bird 
which she used to let out of its cage every day. 
One morning, as it was picking up crumbs from 
the carpet, her cat, who always before shewed 
great kindness to the bird, seized it on a sudden, 
and jumped with it in her mouth upon the table. 
The lady, alarmed for the fate of her favourite, on 
turning about, observed that a strange cat had just 
come into the room. After turning it out, her 
own cat came down from her place of safety, and 
dropped the bird without inflicting the least in- 
jury.^ On this case Hancock, .who also quotes it, 
remarks, " It seems very clear on considering this 
act, that various circumstances must have influ* 
enced this sagacious animal. She must have known 
that the bird was in danger from the intruder, and 
must have reflected on the best means of rescue ; 
and we may take it for granted that instinct could 
not, on the same principle, have prompted the one 

T 
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cat to destroy dnd the other cat to save at the wane 
moment of time. But the manner m which the 
preservation was effected is instructive, and affords 
a very striking example of reasoning in the brnte^ 
the more so as cats ore not remarkable for sagacity.'* 
(P. 84.) 

With regard to birds : in Lord Bacon^ writings 
is to be found an instance of reasoning in a raven, 
in the application of moans to the fulfilnient of a 
desired end which would do no discredit to human 
sagacity ; finding, during a severe drought, water 
in the bottom of a tin which she could not reach, 
she threw in stones till the water rose and she could 
obtain it. This is so remarkable an exercise of 
reason and display of knowledge acquired by ex*- 
perience, that but for the place where it is found, 
one would readily infer that iEsop had invented it 
as a useful lesson of wisdom to man, rather than 
that a philosopher had actually observed it in a 
raven. 

The Encyclopeedia Britannica affords the follow- 
ing fact as is alleged on unimpeachable authority : 
" In the spring of 1791 a pair of crows made th«r 
nest on a tree of which there were several planted 
around the narrator's garden, and in his morning 
walks he had oflen been amused by witnessing fe- 
rocious combats between them and a cat. One 
morning the battle raged more fiercely than usual, 
till at last the cat gave way and took shelter under 
a hedge, as if to wait a more favourable opportunity 
of retreating to the house. The crows continued 
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for a short time to make a threatening noise, but 
perceiving diat on the ground they could do nothing 
iDQi^ than threaten, one of them lifled a stone firom 
the middle of the garden and perched with it on a 
tcee planted in the hedge, where she sat watching 
the motions of the enemy of her young. As the cat 
crept dong under the hedge, the crow accompanied 
her by flying from bruich to branch and from tree 
to tree ; and when at last puss ventured to quit her 
hiding-place, the crow leaving the trees and hover- 
ing over her in the air, let the stone drop from <m 
high on her back. The writer remarks, that the 
crow on this occasion reasoned is self-evident; 
and it seems to be little less evident that the ideas 
employed in her reasoning were enlarged beyond 
those ideas she had received firom her senses. By 
her senses she may have perceived that the shell 
of a fish is broken by a fall, but could her senses 
inform her that a cat would be wounded or driven 
off the field by the fall of a stone ? No ; from the 
effect of the one fall preserved in her memory, she 
must have inferred the otlier by her power of rea- 
somng." 

• Mr White has recorded in Loudon's Magazine 
(ix. 377)9 the following proof of reasiming in the 
domestic cock. One of these birds, belonging to 
his neighbour, frpm whose premises his own are 
separated by a range of stables, &c., regularly pays 
him a visit at the breakfast and dinner hours. He 
keeps no poultry. The bird flies to the top of 
the stables, and watches till the meal is ended, 



V 
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when he descends into the yard to partake of the 
crumbs, with which the children take great delight 
in feeding him. *^ Within the last few days," con- 
tinues the observer, *'his conduct appears to be 
the result of forethought. On an ample meal 
being placed before him, he has manifested great 
anxiety for some of his fair companions to partake 
of it with him ; this he has strongly shewn by tak- 
ing up pieces in his mouth, calling with loud anxiety, 
breaking the pieces into smaller portions and lay- 
ing them down again ; then pacing to and fro as if 
in expectation of the arrival of some of his com- 
panions, renewing the dividing of the larger pieces 
into smaller, and calling with increased anxiety. 
On two occasions he has left his meal untouched, 
so far as regards eating any portion of it himself, 
returned to his own premises, and brought a hen 
with him to share in his good fortune." 

Of birds a thousand anecdotes might be related 
to prove that all their actions cannot be referred 
to simple instinct, and that many of them must, on 
the contrary, be elevated into the higher depart- 
ment of reason. The following is well known in 
Dumfriesshire, and bears so illustratively upon our 
subject that we must introduce it to the notice of 
our readers. In consequence of the unusually dry 
spring of this year (1836), that pretty piece of 
water upon the lawn before the mansion-house of 
James Lennox, Esq. of Dalscaith, became very 
shallow, and exposed the numerous roots of trees 
thrown in to give shelter to the trout, and which at 
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other times were hid below water. On one of 
th^se, more elevated than the others, a pair of the 
common wild duck(Anas boschas) constructed their 
inartificial nest ; but scarcely had a few eggs been 
deposited when the weather changed, down came 
the rain, fresh flowed the springs, the neighbour- 
ing bums poured the surcharged waters into the 
lake, which soon began to rise to its accustomed 
bed, threatening to touch the bottom of the nest, 
to overwhelm the labours of its luckless owners, 
and send their eggs adrift upon the swelling tide. 
But the ducks were not idle in making preparations 
against the coming peril. It was an unexpected 
occurrence, for which mere instinct had no resource ; 
reason, however, came to their assistance, and told 
them plainly it was time " to put their house in 
order." And so they did. No sooner did they 
see the lake begin to swell, than one of them was 
observed to bring rapid supplies of grass and straw 
and moss, with which the other built away below 
the nest, gradually raising it upon a new founda- 
tion till several inches of elevation were gained ; it 
thus emerged from the flood, the waters became 
stationary, and the birds quite safe in their domi- 
cile. The fond mother now patiently brooded her 
full time, and one duckling rewarded her maternal 
care ; when, just as it had escaped from the shell, 
another torrent of rain fell more suddenly and vio- 
lently than the first, the waters rose higher and 
higher, the nest and the remaining eggs were swept 
into the abyss. In this emergency/the whole at- 
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tention of the parents was given to the livhig.pi^ 
geny, which they safely conveyed to the shore, 
where another nest was speedily constructed, and 
their sagacity and solicitude finally crowned with 
success. 

M. Merveaux lately communicated to the Frendi 
Academy of Sdences a fact very analogous to the 
preceding. A pair of nightingales had buih in the 
lower part of a hedge in his garden and had depo- 
sited four eggs, when some water in the neighbour^ 
hood rose with much impetuosity and threatened to 
reach the nest. M. Merveaux watched tlie birds 
with some anxiety, and the day when the water 
nearly touched the nest, he perceived that only two 
eggs remained in it. He thought the nest had been 
abandoned; but looking at it soon afler, he found an 
egg had been removed, and he resolved to watch. 
He did so ; and was much astonished to behold the 
last egg disappear with the birds, who, flying cau- 
tiously but rapidly, carried it to a new nest, at the 
highest part of the hedge, in which he saw the 
four eggs safely deposited ; and where they were 
afterwards hatched. He could not ascertain how 
the eggs had been transported ; the fact, however, 
is undeniable, and highly demonstrative of the rea> 
soning power of the birds. 

There is a South American bird, Psophia cre- 
pitans, which, acording to Sonnini {Nouv, Diet, 
dHisL Naturelle, 1. 190^, exhibits reasoning pow- 
ers of a very high order ; so much so as to be in^ 
trusted with the care of young poultry and even of 
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iflocks of sheepy which they conduct to and from 
tb^ir pA9t!^res. These animals have a natural incli- 
oatioa for the society of man, and seem to occupy 
^ same place among birds that the dog does 
among ipammajs. When taken and f^d in a hQuae» 
]*t be<;omes atta«h^ to the inmat^s^ and knows, 
like the dog, the voice of its master ; following him 
when he goes out, leaving him with reluctance, and 
appearing ddiightcid to see him again. Sensible of 
his ciM^esses, be returns them with every mark of 
affection and gratitude; it seems even jealous of 
his attentions, for it will peck at the l^gs of those 
who come too near to him* It knows wid acknow- 
ledges also the friends of the family. It sometimes 
Uke^ a dislike to individuals, and whenever they 
^poar, attacks them, and endeavours to drive them 
away. Its coinage is equal to that of the dog, for 
it will attack ani^ials bigger and better armed than 
itself. (I^if^g Bridgewater TretxtUe^ ii. 455.^ 

Descending in the scale of creation from the 
warm-blooded animals — ^the mammajs and birds — 
to those among the vertebrata, which circulate cold 
blood — the reptiles and fishes — ^we pass from the 
former, possessingavery great degree of intelligence, 
to ^ers wl^re stupidity is highly develop^ Had 
animals beefi clarified according 1k> th^i^ ii^Uec- 
tifM powers, a^d nof^as they are in^ri^atiqu to their 
atFucture, fishes would have preceded r^ptil^ and 
insects followed the birds* This, howeyeri is not 
the case; rq^es a^ plac^ beforq fishes, and in- 
sep^ fill a p99( Y^By {9^ down in thf^ ^^haio of eifist- 
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ences. The brain of reptiles is very small, and €ur 
from filling the cavity which contains it ; their in- 
tellectual faculties are proportionate to it, scarcely 
extending to the taming of a few species of serpent 
and lizard, and that in a very slight degree. With 
the reasoning powers of fishes we have not much 
acquaintance ; indeed, as inhabitants of a medium 
so widely different from that in which man lives 
and moves and has his being, and in general ra- 
pidly perishing when withdrawn from their native 
element, they are much less frequently the objects 
of our observation than those animals which, a» 
sharing with us the vital influence of the atmo- 
sphere and inhabitants of the soil on which we our- 
selves rest, we meet with at every turn, and with 
the forms and habits of which we become almost 
unconsciously more or less familiar. Fishes are 
rarely domesticated with us in our houses, we do 
not meet with them in our walks, they are not pre- 
sented to our eyes in menageries ; we see them for 
the most part only in our markets, or on our tables, 
and know them only or chiefly as administering to 
our palates. If even we follow them to their na- 
tive haunts, it is in the same spirit that we pursue 
the fluttering bird with our gun, or the panting 
hare with our hounds — ^in pursuit of a barbarous 
sport, and with no oth6r end in view than the gra- 
tification of vanity in the contemplation of our dex- 
terity in hooking and torturing them. But inde- 
pendently of all this, the organization of the fish 
would lead us to the belief that its intellectual pow- 
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ers were of a very low degree ; indeed, the greater 
part of their nervous energy would seem to be ex- 
pended in furtherance of their respiratory and other 
sympathetic and instinptive actions ; of the latter 
they furnish many and remarkable examples, some 
of which we have mentioned elsewhere. Doubt- 
less the fish is considerably more an instinctive than 
a rational animal, the chief end of whose being 
would seem to be the devouring of food— ^it lives to 
eat, not eats to live. But nevertheless we cannot 
deny to it some glimmerings of thought, slight in- 
deed, but not less than its organization would have 
led us to expect. As examples of these we would 
take the stratagems which many species practise in 
the acquisition of their prey — concealing themselves 
for instance, in the sand or mud to wait for it. This 
is the practice of the sturgeon, of the European 
Silure, the largest probably of European river fishes, 
of the bearded star-gazer, of the hideous European 
angler or sea-devil, and of several others ; the mouths 
of most of these are furnished with slender vermi- 
form i^pendages called cirrhiy which are made use 
of by the animal as baits ; these swimming in the 
water while the rest of the fish is immersed in the 
Boil, are mistaken for worms by less intelligent fry, 
which thus, like many human fools, in their at- 
tempts to prey upon others, become themselves the 
victims. It is not easy to believe that the beaked 
chsetodon or shooting fish did not serve a long appren- 
ticeship to the task before it could acquire its prey in 
the manner it does^ with so much certainty and pre- 
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cision. It frequents the shores and mouths of tro«^ 
pical riversy and when it sees a fly at a distance 
alighted on any of the phints in shallow water it ap- 
proaches very slowly^ and wiUi the utmost caa|ioa» 
coming as much as possible perpendicularly under 
the object. Then putting ite body in an oblique 
direction, with the mouth and eyes near the surface^ 
it remains for a moment immoveable. Having, 
fixed its eyes directly on the insect, it shoots at it 
a drop of water from its tubular snout, but without 
shewing its mouth above the surface from whence 
only the drop is seen to rise. This is done with so 
much dexterity, that though at the distance of four, 
five, or six feet, it very seldom fails to bring the ' 
fly into the water. M. Hommel, the governor of 
the hospital at Batavia, convinced himself of the 
truth of this statement by causing some of these 
fish to be placed in a large tank of ws^ter. They 
soon became reconciled to the confinon^ ; and 
he had the pleasure of seeing them daily exercising 
their skill by shooting at flies and other insects 
which were placed at all distances vdthin the sphere 
of their vision. They seldom missed their mark. 
(PhU. Tram. vol. 53. p. 89, and 56. 186.) 

Besides this, fishes are in a slight degree educa« 
table, and in proportion as they are so they must 
be considered rational ; at the same time it is to be 
confessed that the result evinces more a desire to 
obtiun food than any tiling intellectual. The eek 
of the orator Hortensius came at his call, entraaced, 
it has been siudi like bipeds, with the music of hi» 
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voice ; gold fish are easily taught to take food from 
the hand ; the carp will obey the ringing of a bell ; 
and, it is curious to witness the uproar that takes 
place in the fish-pond at Logan, in Galloway, the 
moment the fisherman makes his appearance with 
his daily store of limpets and other food for his fin- 
ny charge. The whole surface seems agitated by 
some vast internal commotion, as hundreds of fishes 
rush from all corners to one common point where 
they know they will receive their accustomed food, 
and where they greedily contend with each other 
for the delicious mouthful. They are intimately 
acquainted with the person of their keeper and mH 
feed fi'om his hand, distinguishing him firom the 
numerous visitors who firequent the spot. One old 
cod, for the pond is a salt water one and connected 
with the sea, allow3. the fisherman to stroke his head 
and even to lifl him from the water. Thus it is seen 
that these animals have at any rate acquired a con- 
sciousness of security which cannot be ascribed to 
any modification of mere instinct, which rather 
prompt them to shun the deceitful protection of 
man, a^ it doubtless did when they were first placed 
in the pond. But they have acquired knowledge 
from experience, and such is the result. 

The manifestations of reason among insects are 
very considerable ; we shall allude to a few of them. 
A certain degree of heat is necessary for the deve- 
lopment and rearing of the eggs, larvae and pupae of 
the ant ; and any one who will watch these animals 
on a fine sunshiny day must observe the great Is- 
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boar th^ undergo in removing their charge to such 
places in the nest where the temperature is affected 
by the sun's ravs. Reaumur tells us the ants fre- 
quently saved themselves all this trouble, by esta- 
blishing their colonies between the exterior wooden 
shutters and panes of his glass hives, where their 
progeny was at all times, and without the necessity 
of changing their situation, in a constant, equable, 
and sufficient temperature. {Reaum. v. 709-) 
Bonnet observed the same ^ict, [CEuvreSy ii. 416) ; 
and during the last summer we discovered a nest 
of ants in a hot bed in our garden, under a piece 
of slate placed there to protect a cucumber from 
the soil. This we frequently lifted ; and whether 
the day was hot or cold, sunshiny or the contrary, 
the eggs were always in the same place. When 
disturbed the ants ran away with them, as in Bon- 
net's example, but always replaced them. On con- 
sidering the above, the reader must agree with 
Kirby and Spence in their remarks on the observa- 
tions of Reaumur and Bonnet, that it is impossible 
to refer these facts to instinct, or to account for 
them without supposing some stray ant, that had 
insinuated herself into their tropical crevice, first 
to have been struck with the thought of what a 
prodigious saving of labour and anxiety would ac- 
crue to her compatriots by establishing their society 
here ; — that she had communicated her ideas to 
them ; — and that they had resolved upon an emi- 
gration to this new-discovered country, whose geni- 
al clime presented advantages which no other situa- 
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tion could offer. Neither instinct, nor any conceiv- 
able modification of instinct, could have taught the 
ants to avail themselves of a good fortune, which, 
but for the invention of glass hives, would never 
have offered itself to a generation of these insects 
since the creation ; for there is nothing analogous 
in nature to the constant and equable warmth of 
such a situation, the heat of any accidental mass of 
fermenting materials coon ceasing, and no heat be- 
ing given out from a society of bees when lodged in 
a hollow tree, their natural residence. The con- 
clusion, then, continue these writers, seems irresis- 
' tible, that reason must have been their guide. .(w£!»- 
tomology^ ii. 519.) Haller gives many examples 
of bees, having failed by one method in accomplish- 
ing a purpose, adopting another, a great manifesta- 
tion of reason. 

Perhaps some apology is due to the reader for 
troubling him with so many anecdotes, especially 
since the possession of reason by animals is pretty 
well established, and the object of this work more 
to endeavour to shew the conditions on which they 
become endowed with it ; at any rate, the reader 
will allow that the cases we have quoted require no 
further comment, proving as they do the possession 
by the lower animals, not only of deliberate reason- 
ing powers, enabling them at once to co-operate to- 
gether in the same cause, and to change their mea- 
sures according to circumstances, and Hope, Fear, 
Affection, Dislike, and other similar emotions, but 
also of a sense of justice, and a hatred of oppression, 
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which are justly considered among the higher sen- 
timents, and which, together with the passions and 
intellectual faculties before alluded to, make up 
the full compliment of thought. Who also will de- 
ny to the jackdaw and ape a propensity to acquisi- 
tion, to the pigeon and panther vanity, or to most 
birds and quadrupeds a love of music ; and who can 
consistently concede to them these modifications 
of the faculty of thinking, and still deny that they 
exercise the faculty of thought ? But it is, perhaps, 
chiefly in their susceptibility of artificial education 
that the inferior animals manifest this function ; and 
who has not seen artificially educated horses, dogs, 
lions, pigs, elephants, bears, monkeys, Canary birds, 
even fleas? Cormorants and pelicans have been 
taught to exercise their skill in fishing for the bene- 
fit of mankind ; and the Bengal sparfow to collect 
trinkets and bring them to its master ; and there 
are few who have not heard the voice of the bull- 
finch, which has been taught to pipe to the chamber 
oi^an ; the starling whistling very elaborate tunes : 
and, the speech of the parrot or magpie, which has 
been trained to imitate the articulation of man. 
Now, in as far as any animal is capable of profiting 
by experience, whether spontaneously or for force 
submitted to, in other words in as far as it is edu- 
catable — ^if we may use the expression — it appears to 
us that it is intellectual. Of all animals man is the 
most improveable. He is not only individually the 
most capable of advancing from what he can do, to 
what he cannot, from what he does know to what 
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he does not ; but, having the means also of leaving 
behind him records of his attainments, so that his 
successors may begin where he leaves off, his race 
is susceptible likewise of progressive civilization. 
And it is chiefly, perhaps, in the last particular that 
he rises so infinitely superior to the lower animals ; 
which, being not only individually less improveable, 
but totally incapable of leaving behind them any 
sudi records, the attainments of each generadon 
necessarily die with it, and the race, therefore, re- 
mains in statu quo. 
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CHAPTER XII. 

t 

THE SEAT OF THOUGHT. 

The Faculty of Thinking is pretty certainly seated 
in the brain. '^ In order to have ^ just idea of 
thought," says Cabanis, '^ it is proper to consider the 
brain as an organ specifically adapted to produce 
it, in the same way as the stomach and intestines 
are adapted to produce digestion. The impressions 
derived from the senses, upon arriving at the brain, 
make it enter into action, precisely as the aliments 
do with respect to the stomach, upon arriving at 
that organ." It is this organ which thinks and wills, 
and which is the seat also of the sentiments and the 
affections ; the number and extent of the mental 
operations bearing an exact relation, in all animals, 
to the relative size and complexity of this brain, and 
the general development of these in early life, their 
stationary condition in middle age, and their pro- 
gressive decay as old age advances — their energy 
during health and their failure in disease — all cor- 
responds with the state of the brain under these 
several circumstances. Accordingly in the coral- 
lines, which manifest no marks of thought, there is 
no appearance whatever of a brain, and its existence 
is somewhat problematical also in most molluscous 
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aad tatlaoeous aaisuls; whereae ui elber niolluicouB 
aaioiak aod ua cotfiy inaeofts, w^tch fi^etfuently foe- 
tray very Btdking iodicadoBfi f^ dua lunctioii, the 
ewteoce of what may be coaoeived to. represent a 
. brain, is much less equivocal than in the -otber tribes 
-of avertebrate aQim^ Kmit infifikely superior 
Mce the habits of the ant, the spider, and the bee, 
to those of the jx>lype9 the earthworm and the oys^ 
ter — ^yet they are iiotmor« ao than the raene vokuM- 
• nous .and cemiplicated ^tincture of the nar vous sys- 
tem of the former is calculated to explain ; and as 
we nse higher m the scale of ideation, it becomes 
still more obvious how intimately an increaraig 
magnitude and multiplicky of this orgm are ekm- 
nected with more numerous and decided manifesta- 
tisyuB of mind. Thus it becomes, generally speak- 
ingy larger and larger, and composed of more and 
more parts as we rise progressively through fishes, 
xc|ktiks, birds, and the various tribes of mammds 
. up to man ; bearJng 4m average propoirtipn ^o 4he 
spinal ^hord, in the first of about two to 4Hie, m the 
. second about two .and a half, in l^e third about 
. three, in quadrupeds about four, :and in man of not 
leas than about twenty-three ; ^md the degsee of 
intellectual superiority, in eadu oase, to the one pre- 
ceding, may be said to correspond almost (Cntiidty 
with this advancement in the «ize and structure lof 
, the brain. The immediate de^keadence, indeed, of 
intellect upon the brain has been pretty generailly 
admitted ever since the age of mythology^ which 
i^presented Minerva the goddess of wisdom, as is- 

u 
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fiung ready-aimed from the head of Jupiter ; uid 
the same fact ig continually inculcated by our fami- 
liar eitpresftiong of long-headed, furnished with 
plenty of brains and so forth, as applied to an intel* 
ligent person, and thick-headed, addle-pated, num- 
skull, &c., as applied to a fool. But with respect to 
the immediate seat of the affections there has been 
much less unanimity. By most of the ancient writ- 
ers these were referred either to the viscera of the 
chest or belly, or to the chest and belly themselves ; 
and accordingly the words breast and heart are used 
in almost every page of the oldest book in the 
world, to signify the affections, and a similar mean- 
ing is frequently attached to the words belly, bow- 
els, liver, and reins or kidneys. Job talks of man's 
belly preparing deceit, and, to describe his afflic- 
tion, says, that his bowels boiled and rested not ; 
Isaiah uses the phrase sounding of the bowels to 
signify pity ; Jeremiah, to represent his suffering, 
says that his liver is poured out ; and David fre- 
quently speaks of his loins as S3rnonymous with his 
desires. In the earlier profane writers also, the 
same impression is manifest in their continual use 
of the words breast, heart, midriff, bowels, and so 
forth, to signify the affections, and the term big-gutted 
was not unfrequently applied by them to persons of 
strong passions, as if there were a direct connection 
between the strength of the passions and the size 
of the viscera. By Hippocrates and Plato also» 
while reason was placed in the brain, passion was 
explicitly stated to reside in the heart and midriff; 
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and Galen, while he also placed the animal spirita, 
including reason, in the brain, referred the vital and 
natural spirits, including, the one the irascible, and 
the other the concupiscent passions, respectively to 
the heart and the liver ; and it is as influenced by 
^ese old notions that we still so universally use 
the words hearty, heartless, a stomach for any thing, 
a yearning of the bowels, hot-livered, white-livered, 
dioleric, &c., as emblematic of the passions, and 
that players constantly place tlieir hands upon their 
chest when they wish to indicate deep emotion. 
Nor are these notions supported Only by ancient 
prejudices ; not a few modem authors of repute, in- 
cluding Borden, BufFon, Bichat, Cabanis, Reil, and 
Broussais, having expressly adopted them. ^< The 
passions," says Broussais, ^' are the triumph of the 
viscera over intelligence." But, if the affections 
and passions consist merely in perturbations to a 
greater or less degree of the thoughts, it is obvious 
that they can no more have a seat dist^inct from that 
of thought, than a palpitation of the heart can have 
a seat distinct from that of the healthy action of 
^t organ ; and they are, consequently, like the 
intellect, energetic in all animals in proportion to the 
size, not of the viscera of the chest and belly, but of 
the brain. Thus it is only in the superior tribes of 
animals — ^those in which the brain is well developed 
— that we meet with evident indications of hope, 
fear, love, hatred, courage, ambition, jealousy, joy, 
and grief. '' Passion,'' says Bonnet, '^ has always 
an object ; one does not desire what one does not 
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know. Pamon, then, hat its begmning' in volition : 
it « Wil! applied strongly to its object'^ It is the 
bmm, then, which is always affected the first, and 
fhsm which the manifestations of the passions ex« 
tend by sympathy to the other viscenb I^ on the 
contrary, the passions had their primary seat in the 
viscera of the chest and belly, they should be mi- 
merous and violent — as was formerly, but very er- 
roneously, supposed to be the case, — ^in proportion 
to the magnitude and complexity of diese viscera ; 
but some of these, for example the liver, are rela- 
tively the most voluminous in those animals which 
betray few or no indications of passion. The herbi- 
vorous animals also, among the higher orders, have 
in general larger and' more complicated viscera 
dian the carnivorous ; but has the peaceful cow, 
with its four stomachs, long intestines, and volumi- 
nous liver, more energetic passions than the savage 
tiger, in which all these organs are comparatively 
woM and simple ? Among mankind also, those m- 
dividuals who live, as it were, under the dominion 
of the belly, have, in general, enormous viscera, but 
they are comparatively destitute — ^not, indeed, of 
appetites--but of affections and passitms ; while, on 
llie other hand, those who exercise rather the func- 
tions of the brain are commonly distinguished by 
Ihe acuteness and intensity cyf their feelings, and 
generally display, instead ** of the Mr round belly,** 
rather the appearance of the " lean and slippered 
pantaloon.'' The viscera, then, of the chest and 
beBy, however rapidly and power^y they may dis- 
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pUy tke ciFeeto tff the a^ecdons and passions, can* 
not be tbe immedSate seat of them ; nor can such 
emotions have any other seat than that of thought, 
o§ which lilley are only a modification. But netther 
reapwi nor passion is essential ta Kfe, — ^therefore 
many of the lower animals have naturally no brain, 
anci it may be sometimes artificially abstracted from 
animals, naturally possessed of it, without fatal ef- 
fects. Thus we learn from the experiments of Redi 
that the land-tortoise can live mx months after ha- 
ving been deprived of its brain ; and from those of 
Spallanzani, that the newt and frog can do^ almost 
as well without a brain as with one. In the human 
being also, as thought is the last function of the ner- 
vous system which comes into exercise, so the brain 
is the last part of this system which is perfected ; 
and as thought is less requisite to the weU-beingof 
the embryo and fetus than either irritation or sensa- 
tion, so, while no mature letus has ever been bem 
without a ganglionic system of nerves^ and extrene* 
ly lew without a spinal chord, innumerable instances 
are on record of such fetuses having been born 
without a brain. It is the most sublime, but, at the 
same time, the kast essential part of the nervous 
system ; and, like the third story of an edifice, while 
it relies for support on the one immediately below 
it, as this again relies upon the foundation of them 
all, may itself be deficient, without prejudice to those 
on which, when present, it is either directly or indi-* 
rectly dependent 
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Itt condHioaiy we trait we onj be 
fnm a hope, that ve hawe rendcfed fuh e y e the 
pofitMMM with which we itarted, that the w c em of 
the otynic^the imtfinctiYe, and the 
are all ifffthift fivni each other, an esKntial 
tion of the fint being irritjbility, of the aeooBd 
iibility, and of the third the frcnltj of thiiikiiig ; 
eachof theKfiicultiei» at it is different in its 
to it hsf alio a distinct seat from the rest; and that, 
while to those animalu which possens onlyagai^- 
ooic system of nerves we allow only organic mo- 
tionsy and to those which disf^y, beades thisi a 
spinal chord, <mly organic and instinctiYe motions, 
we must concede to sudi as have a^ once a gang^ 
onic system, a qnnal diord and a brain, — ^which is 
the case with by fiur the greater number of animals 
— not only organic and instinctive motions, but ra- 
tional motaoDS also. Nor needs man to feel humi- 
liated by an admission which still leaves all created 
beings at to immeasurable a dtstanoe from him even 
in this state of existence, if not in the kind, at least 
in the d^ree^ of their fiiculties ; and which further 
reserves to him, by the especial fiivour of his Crea- 
tor, a distinction infinitely more excellent in the 
prospect of immortality. 
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ILLUSTRATIONS. 



PLATE I. 

Fi«. 1. (Paxton.) Left side of the brain and spinal chord, 
shewn by making a section of the cra(dum and spinal 
marrow. 

Oy The cerebrum; 
h. The cerebellnm ; 
c, The medulla oblongata ; 

dy The spinal chord, extending from the first cervical ver- 
tebra, and terminating at 
e, The cauda equina. 
Fio. 2. Posterior view of the nervous centre, with the origin 
of the spinal nerves. 

PLATE IL 

Fig. 1. (Paxton) Base of the brain, with vfldnUa oUongita. 

a. Anterior lobea ; 

i. Middle lobes ; 

c. Corpora albicantia; 

d. Pons Varolii; 

tf, Superior vermiform process ; 
/, Cerebellum ; 
ff, Inferior vermiform process ; 
* h, Medulla oblongata — the letter being placed on the cor. 
pora pyramidalia ; 
i. Corpora olivaria ; 
ky Posterior lobes ; 
n. Pituitary stem. 

* In the text this letter Is inadvertently said to be plased on the cor- 
pora oUvaria. 
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Fig. 2. (^Paxttm,) Horisontal teetioii of the cerebrum. 

a, a, Anterior comiu of the lateral ventricles ; 

b, b. Posterior cornua ; 

c, c, Corpora striata ; 

f, d, Septum lucidom, extending between tbe two letters ; 
<7, g^ Choroid plexus— « tissae of bloodvesaet s. 



PLATE III. 

Pig. 1. (^Pcucton.) Horizontal section of the cerebrum, with 
oblique division of the cerebelium. 
a, Anterior part of the corpus callosum ; 
6, Corpus striatum ; 
c, Optic thalamus ; 
dj Tienia semicircularis ; 

«, Anterior pillars of fornix, cut off at tlieir base ; 
fy Commissure of tbe optic tlialami ; 
ffy Pineal gland, situated on four eminences termed the* 

corpora quadrigemina ; 
h. Valve of Vieussens ; 

k. Arbor vitae, shewn bj an oblique section of 
n, The cerebellum ; 
/, Fouith ventricle, terminating in 
m, The calamus scriptorius. 
Pig. 2. (^Paxton.^ Transverse section of the 'brain, upon a 
level with the corpus callosufb. 
a, a, a, Corticular part of the convolutions, with the tssures 

between them ; 
b b, The medullary part, forming the centrum ovale ; 
c, The corpus callosum. 

PLATE IV. 

Fig. 1. (Miine'EdtJoardt,) Encephalic nerves. 

A, Anterior lobe of the brain ; 

B, Middle lobe ; 

C, Posterior lobe \ 

D, Cerebellum ; 

£, Medulla oblongata } 



i^M.^ 



ILLVSTBATIONS. 313 

/, DiTidfld eorpui caUoaum ; 

1, First pair, or ol&otorj nenrea ; 

2, Second or optic ; 

3, Third, or motorea oeulorum ; 

4, Fourth, or pathetic ; 

5, Fifth, or trigeminaa ; 5 a, ophthalmic branch ; 5, au- 

perior mazillaiy branch; &b, inferior maxillary 
branch ; 

6, Sixth pair^; 

,7, Seventh pair, divided into two portions, the audUori/j 

or portio mollia, andjacial, or portio dura ; 
10, The par vagum, a portion of the eighth pair ; 
12, The aocesaory nerve of Willis, a second portion of the 

eighth pair ; 
9, The gloaso-pharyngeal, a third portion of the eighth 

pair; 
11, Nintii pair, or Ungual. 
Fig. 2. (Hatufynde.) Distribution of the fifth pair of nerves 
on the left side. 

A, Superior maxillary bone ; 

B, Inferior maxillary bone; 

C, Nasal bone ; 

D, Section of frontal bone ; 
£, Portion of malar bone ; 

F, Eyeball, with entrance into it of the optic nerve ; 

G, Floor of .the orbit; 
H, Tongue; 

I, I, Section of pons Varolii ; 
K, L, Trunka of the fifth pair, as ihey pass from their origin 
through the pons Varolii. K, small anterior or mo- - 
tive root ; £, large posterior, or sensitive root. 
If, Gaaserian ganglion, concealing from view the continu- 
ation of K, as that root lies to the inner side of the 
ganglion, on its way to I, I, I. 
First, or ophthalmic division of the fifth pair. 

X 
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1, 1, RMnmat bcaaehM^ FMMiii|p btffiMm tll« l^ers of the 
tentorium. 

2, Isetymtl nerre ; 

«, Its eztoniia knuMhtit, 
h, Iti intonial brmeiiei. 

3, FrMlilMrr»; 

Cy Sopra^troclitMr aerVfa 

4, Nasal nenre; 

o. Large root of 

ae, Opiitlitlmie g«ttgAM« eOiitteeted mih the icim» 

of aif ht by 
y, Long and ihort dtt«ry Myt^tr ; 
«, EtiuBoidriiiflrv*! 

ty Its lateral nasal brancb } 
V, iBfinMrdoUoar nerre. 



Seoond, or superior mtaSX^ry di^ioii« 
!, 1, 1, Orbitd nerve; 

a, Subcutaneous malae ; 
6, Temporal nerve. 

2, Spbeno-palatine nerves ; 

e, Greater palatine, giving brandMi to tbe nostrils ; 

d, Lesser palatine ;[ 

z, Spbeno-palatine ganglion, on the root of 2, and 
eonneict^d by branofaes #Hh the sense of smelK 

3, Posterior dental (greater and leMer) ; 

4, Anterior dental ; 

5, Infra-orbital; 

e, Inferior palpebral branebes ; 

f, Lateral nasal ; 
ff, Superior Ikbial. 



Third, or inferior maiilhury division 

1,1,1, Lingual or gustatory nerve ; 
2, 2, Chorda tympani ; 



H^ 
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3, SaboMkillary nerT»» oa wfaiek is 
* SubmaadllAry gaiigHil% with its brtttdiss to the sub- 
msxiUarT'glsnd connected with the s^me of tsste. 
4, 4, Inferior dental nenre ; 
&f 5, Mentsl nerve ; 

16, Inferior labial branches. 
6, 6, Deep temporal nerves (anterior and posterior) ; 

7, Buccal nerve ; 

8, Pterygoid nerves (extern^ and internal) ; 
9* Masseteric nerve ; 

10, Snperficial temporal (or aurioularis- anterior) ; 

11, Mylo-hyoid and digastric branches ; 

t Otic ganglion. Its situation on the inner side of the 
seasitivv root of I^ I^ I^ i» niark«d by a dotted line. 
It is oonnected by its branehes vrith the sense of 
hearing. 

PLATE V. 

Fig. 1. Osnglia. 

Fio. 2. (^Pagton,^ Some of the principd nervous ganglia and 
plexuses of the thorax and abdomen, with the pnsu- 
mogastric nerve, 
a, a. Thoracic ganglia ; 
^ hf The pneumo-gastric nerve ; 

c, A branch of the former, enUed the inferior laryngeal or 

recurrent, curving round the arch of the aorta ; 

d, ifisophageal plexus ; 

e, Pericardium ; 
/, Lungs; 

r, Pulmonary plexus ; 
g, Diaphragm ; 
A, Spleen ; 
if Stomach ; 

The two last named organs are turned aside to 
shew the distribution of the nerves. 
A, Kidney ; 
/, Abdominal aorta ; 
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m, S«iiiilaDftr ganglion, «nd lolar plexuc, die latter radia- 
ting to all the divieiona of the aorta ; 
«, Splenic plezna ; ^ 

o, Pancreaa ; 
PyPyP, Lumbar ganglia ; 
q, Obturator nerve. 

PLATE VI. 

Fig. 1. (^Grant.^ Nenrous system in the Beroe pileus. 

... 2 Star-fish. 

... 3. ... .Ascaris, or intestinal 

worm. 

... 4. •.. •••...••■> •••••• .Eiarth'Worm. 

... 5. (HeroUL) larva of Cabbage Butterfly. 

... 6 popa 

... 7 imago 



... 



... 



PLATE VII. 

Fig. 1. (^Treviranut and Muller,) Motor tract in Scorpion. 
... 2. (^Andouin,) Nervous system in Sandhopper. 

... 3. (^Edward*.) Cymothea. 

... 4. (^Suceow,) Lobster. 

... 5. (G^rott^) Bihia.- 

PLATE VIII. 

Fig. ]. {^Grant.^ Nervous system in common MusseL 
... 2. (Chiaji.) ...Argonauta. 
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